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Dr. Gene Rutledge 



Ladies and Gentlemen' * 

I am very pleased to have 
been invitcd'to address the annual 
meeting of the Amevican Technical 
Education National Clinic. My 
background is in energy research, 
development and production, es^ 
pecially the nuclear discipline, 
and in recent years theT^eothei-- ' 
mal, solar and hydrogen fields. 
Therefore, I am especially pleased 
to be. \vith you since I shall v.oX 
be doin^ \vhat is a common sin 
an^ong many speakers; namely/ 
talkingj^o themselves. 

There has never been a tirrie 
when it has hcon more importarit 
for the energy cor-im\mity , cer- 
tainly the n«ucl*ear community, to 
establish a communication with 
<)?A\ people, not just those of their 
o^\'n household, 

^--^ First off,; I would like to go 
back a couple of hundred years 
ago. At that time i]<^ Indian? 
probably sat in council in thijf; ^ 
vicinity, Even Lewis and Clark 
had not-completc^d their famous 
jo-lirney south of here until a few 
years later in X804~06. 

It might be interesting to 
note that it is quite possible that 
a \whit^ man was in th's areata 
coupi'e of hundred years ago , be- , 
cause if you read your history 
books yotXi will find that Lewis ^ , 
uncover e^. the fact that a white 
man did liVe with a tribe of Ind- * 
*ians east of hef?e in 1806. Lewis 
didn't get to/meet this white man 
b/3cause he and the Indians man~\ 
aged to get into a little frecuS and . 
Lewis felt that it was^. wise to put 
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as many miles between his partv 

and the lndians a?; possible as 

quickly as.possible. Lewis and' 

his party hightailed it out of 

there covering 100 niiies in one 

day on horscVjack. The "next day- 

^ campv/ idc -there Aver e acuto cases 

of saddlt sores . ^ 

. ■ I 
' , . \ * * 

Nov/ let us move to a time pe>:- 

iod only 100 years ago. You \Vill 

• find tHat in Spokane, January of 

1875, H,T. Cowley opened tho 

first school in this area in his 

home and. had six pupils. This 

: was the start of the formal de\'^I" 

opment of -human resources in 

this to^vn . 

Today we firid that the dcvel- 
opmL-iit of human re^^ources is 
more important than ever . In 
the energy field especially the 
nuclear field, this development 
is extremely^jimportanJ becau^.e 
of the <:omplex nature of tod^^y's 
pi'oblepis . 

The cost of retro^fitting a' 
nuclear plant after.it goes critical 
is higl^'ly expensive, calling for 
« a greater ^degree t)f engineering 
• .^excellencfe than ever "Before. We . 
--must do the^jiit? rightf the first 
time. Only with th^ proper train- 
ing of otir human resources can 
we hope to meet this .necessary 

Now then, I would like to 
point out that our speakers' to- - 
morrow are goinfe to go in'to'de- 
. tail with respect? to^manpower 
needs in the ene**gy -fi^d . These 
talks tomorro\j \Ve shall find ex- . 
ti-eriYffiy interesting". From your, 
prograni you will rfbte that John 
'L. Baird will speak, on "Manpower 



Needs for the N^itional Energy 
Problem . " "The Manpower Needs 
for Nuclear Energy" will be given 
by B.W. Saterlee and Stephen 
Byrnes, will speak on "Manpower 
Needs for Fossil Enef-gy." I 

' th\nk that these speakers will not 
only be very interesting -but 

♦ their material is very timely be- 
cause of the energy situation in 
the nation. This timmg is of ex^ 
treme importance'to every person 
in this room . 

The Pvp^^ident \\7o,'p. stated 
recently th?t he has a goal of an 
additional 200 nuclear powder 
plants by 1985 and an additional 
150 coal plants by 1985^ 

Now, if one knows the e 
manpower requirements for one 
1000 mega'^yatt n\l clear power ^ 
planti'^it is rather easy to multiply 
tlhis nuiTjber by about 200 ^o rough- 
ly estimate the manpower required 
^ for all of these plants. Vo^i will ' , 
fin,d the construction and operating 
of a powter -plant requires a certain^ 
number of people, but for a truer 
manpower need you must consider 
the entire )auclear cycle — m^ing 
to enrichment to waste management, 
and in the ca^^i'l: cycle- -m ining to 
transportation to puliation control. 

^ * So here again, I urge you to 
. pay careful att^tion to the pro- 
grarn tomorrow because theire is ^ 
going to be an enormous need for 
technical training in our future 
energy program » . . .MAYBE 

I Now then, \ would like to 

spend a little bit of time on a con- . 
cern that iS facLig us in this na- 
tion---a possible nuclear morator- , 



ium, and this is^ibe -reason I adci 
the \ MaVBE > 

Generally speaking , those 
who are the most vociferous in 
their stand a grains t uranium and 
coal for electrical production and 
advocate, v.'ithin the next decade, 
simple splutlons - ^vind - solar - 
geothermal - are* those who have 
contributed the least in research, 
development and production of 
energy . 

I am promoting the "simple'' 
solutions ^-ith vigor, but there 
is no way thes<? simple solutions 
can capture i"^- of the nation's 
Ejectrical Energy Prod uctzon 
bv 1985, probably ijpt even bv 
1995. 

A?; it stands 'today , there are 
only three options for, future el- 
ectrical energy production in 
the ne>:t 20 years: CD'buL-n coal 
(2) burn uranium and (3) dp 
without a hell'of-a-heap. ^ow 
if a moratorium prevents us from - 
getting the 200 nuclear power 
plants desired by the President ,^ 
by 1985 that means that about 
•200,000 megav.'att5 of our energy 
requirements must be taken up 'by 
option (1) or (3). Since there 
are many problems associated 
with the coal^energ-^ effort-- 
mining, transportation, etc., we 
may be hai-d pressed to meet 

fired po\ver plants let alone 
pect coal tovtake up the slack and ^ 
furnish a,u.ii.dditional 200.000 " I 
megawattS'Of pcwoi' . 

At any rate, what really will 
happen is that more emphasis 
will be placed upon option Number 
3^-namely, "do without a hell-of- 
a-heap." Unfortunately, I do 
not have quantatiw answers to 
give you ejcactly what that means. 
I do know that during thp coal 
strikeJ.rj~Ef^land that several ^ 
things occured that may relate 
to our situation. , 

industry" had to go 
to.^ threfe day work weak. < 
\*Dorraestic consumers werb 
.askeo^^to^heat only one room (in 
^ cold February) / 

*Imported' candle sales soar- 
ed, 

■ Certainly the fecl^r^l govern-- 

ment or someone credible must 
point out to us^at an early da-<e 
exactly who is goinp to do with7 
out enewgy^nd how much we 
will do 'without if tjie President's 



eoair are not iret. 

The rush of events has thrust 
the energy crisis to the center 
stage--the nation's cittent:on is 
focused there~~adding a sense of 
urcenc*, . SoK-me these problems 
n^.ay be tr.e singiL- greatest chai- 
lenge of our time--and the inven- 
tiveness of man . 

Development of human re- 
sources in all technical fields 
mu^ focub on two important as^ 
pecrt^^in our changing society-- 
education must not only teach its 
people to perform the work and 
provide the service? -"e^uired to 
maintain and further devp^op the ^ 
society, but also prepare its 
people to cope with the rapid 
changes that new technology 
Cc-.uses in their personal lives. 

The spectrum of skills is 
broadening, and varying, and 
' educators must make new trusts 
stimulating new thinkinp and new- 
ideas. . i 

There is a growing need to |, 
"keep up." Education is- often ! 
obsolete before the ink is dry on i 
tlie diploma . There must be W'ays 
of r«?tajning and u pdating gj^ijl-^- 

We've come a lonR wny . but ^ 
human resources are still largely 
untapped, there is nO limit to 
man's ability and capacity to 
broaden the horizons and to as^ 
sign nev.- values . 

^ Remember the vesoui'ceful ~ I 
ness of a Sergeant Pryor of the ^ 
'Lewis and Clark party. Clark- 
ordered Pryor along with three 
other men to take the relay of 
horses to rendezvous at the mouth 
of the Yellowstone River. AIT 
well and good --except the plan ') 
loused up the first night out, when 
the Indians swiped all the horses. 
So ther^pryor was-r-unhorsed iti 
th6 middle of nowhere.' Pryor 
sliowed a gyeatdeal of resource- 
fulhe?s--he shot a buf(alo and mad 

^ himself a coupl# of bullboats . 
Mastering \he craft enroute he , 
floated the river 'to where Clark " 

' ' was waiting, to report that bull- 
boats were j^etter for the river 
than dugouts . . . 

{ , • '"^ 

Today we aren-It concerned 
with bullboats and dugouts but we 
do need to develop the same re- 
sourcefiilness as our early citi-* 
zens showed a coi^^le af*hundred 
years ago so that we meet the 
ne^ds of today, and the unknown 




Ben F. Epps 



Good Morninp . 

It is a distinct pleasui'x^ to talk 
to such a fine group of people \vho ' 
share the same interests and %vho 
J dedicate such a major portion of 
j their liv'es to serving others, 

^ My talk this mornings "Tlic 

Impact of Technical Education on 
Economic Development The 
Mississippi Story," covers two ,■ 

I really three, ideas or concepts 
that are most important to me. 
These are Missii^sippi and anything 
that k^lps our stat<4, technical ed-/ 
ucation and last, blit certainly not 
least, the economic development 
of Mississippi . Mississippi does 

' have a story to tell, thankfully, 
a happy and positive s{ory. It 
pleases me to say to yoU-that *" 
technical education has played a 

^ major role it) the story, continues 
\o play an important role and will 
play even a larger role in the 
future. ' I 

■< V 

Vm sure that you will under^ 
stand when 1 use the following 
terms snynonymoiisly technical 
education, vocational education, 
voxratiopal technical education or 
just plain vo-tech. Is it fair to say? 
All vocational education is not 
technical but all technical education 
is vocational . Econorpicidev:el- 
opment, vo-tech education the , 
^ Mississrippi Story . 
^ * 

Mississippi is large in heart 
but small in population with only 
2 . 2, million people*. From 1940 
until the J960'l5 we experienced* a 
population decrease, a negative ^ 
growth rate in popVilation. The 
birth rate was declining and our 
displaced farm.workers were 



The Impact Of Technical Education 
On Economic Development — 
The Mississippi Story 



leaving the state and looking for 
employmen-t in the north and west. 
We were in trouble, we didn't * 
have the jobs we needed to keep 
oui* people home. .Our population 
in the 1970 census shov.-ed a 
growth rate of almost 2 percent. 
V/c hope that we have stemmed 
the tide of out migration and will 
now have a' r isonable population 
Growth. I'm r^ure that you can 
see that economic' development is 
"^a matter of survival with us and ' 
we take it seriously . Our success 
in attracting new industry has 
slowed down this drain of oui- top 
young talent and also our former 
tieM hands--both oTwhich we need 
in our state. Our. now pjrowing 
population is 63 p'ercent white and 
37 percent black. NiissLss^lppians 
are returning home where their 
he*art has always .been. 

In land area, Mississippi is 
riei'ther larpe nor a small .state. We 
have over 47,000 sqtiare miles of 
coa'st^l land, delta, plains, prairies 
and a variety of hills and a bunch 
of pine tree? . It is a good d'ays 
drive from one corner to another. 
The delta is some of the richest 
farm land in the natioh and we have 
abundant crops of cotton and soy 
beanfe and quite a supply of beef 
cattle and I hope the price goes lip 
soon. 

We are basically a rural state, 
but not as much als we were in 
1940 when we were 80 percent 
rural. We are now 55 percent rural 
w^ich is not a bad place to be whq^ 
you take a look at the magnitude of 
the nation's urban problem^^^ 

I hope that I have given youja 
bit of a mental picture of this deep 



south state without burdening you 
too heavily with statistics. We are 
average in size, small in population, 
rich in land and also in heritage, 
rural in nature, and poor in per 
capita income ^-'-the lowest per 
capita income in the nation.* We 
have made strides, big strides, 
but wo 'still have a long way to go . 

\yhat about the development of 
vocational education? How has it 
developed--w-h^t part has, it play- 
ed in the economic development of" 
the state? 

Mississippi ?i3s been an agri- 
cultural state and has had for 
years organizations to work with 
the farming community. In fact, 
farming has become so efficient 
that it put a lot of people out of 
work » This put a burden on the 
industrial sector where no particu- 
lar help or expertise was available. 
In the early I960's', we began to 
really think seriously about in- 
dustry needs and how the public 
sector could lend assistance. 

Vo-tech education was one of 
the agencies challenged to hJ'ing a 
new look to Mississippi's economy. 
A group of vo-tech educators was ' 
assigned the task/of developing a 
"plan^for the eXpansi€)n of, trade 
and industrial and te'chnical educa- 
i\o\x for the State of Mississippi'' . 

Here are some excerpts from 
this plan, piar ticularly fiNDm the 
first page\which set out priorities. 
The^prior ides set still hold today. 
I quote froni the plan: "We, in 
the south, kr^ engaged in an in" 
dustrial development program such 
as no section has ever seen before ' 
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Industi-ial development has ahnost 
become a by v. ord all over the south . 
In the fact of what- n^^ipht be called 
automation on the farm, requiring . 
less people to produce more,- and 
a mass migration frrm farm to city 

2 (one-third of the tot: l population 
of the state ha's moved from farm to 
city in the last ten years), 2'.t:ssr:- 

•ssipp: must industrialize if she is 
to mairtain a stable econorp-y. 
(Remember now that I am* quoting 
from a plan wijitten in the oarly 

dO's, some 15 years ago) the 

paradox is that wi.h industry 
searching for trained people. 
Mississippi has an overabundance 
of labor unskilled labor. Lnbov 
lhat rr.c ii-rn industry has little, \: 

any, u.-e for. This b]-ings us 

to one conclusion -- Mississippi 
must expand her vocational and 
technical education program, immcvi- 
' lately t-.. meet the skill. needs ot 
these industries . If v/e do not, we 
will be wasting or, to say the least, 
failing to develop the most impoi*t~ 
^v.t natural- resource that this 
state, or any other state, has — 
her manpbvv^^r . The conservation 
of these vital resources demand 
immediate expansion of all phases 
of trade and industrial and teehni - 
ca! education . Operating under 
the .present appropriation, it is 
absol*utcly impossible to provide 
an adequate program tc^ meet the 
needs -of the staJe . The follo-.vincj ¥ 
information is offered in substan- 
tia'tion of tlie specific needb for 
expansion of these programs. " 
ETC . , ETC . <'end of quote) 

Al^-o included in this plan - 
df •. t:-lope^i in tlie early 1960's under 
the Type C (Adult Preparation) c ■■■ 
section was the germ of what is 
nbv.' known ..s Mississippi's 
"Start-Up" Training Program. 
Again quoting from the plan, 'If 
is difficult to estimate exact re- 
turns, but it is quite evident that 
the person trained 'would return to 
the state, in the form of taxes, 
many times the; cost of his training, 
probably even during his A^-st^ 

"year of employment . In the 

case of new or expanding" industry, 
the adult education specialist would 
work with the development* group 
and provide information as to the 
operation of the program and'assist 
in determining training needs. 
Upon determination of training 
needs, a lead time schedule would • 
be setjLip and preparations for 

training begun.'v* -^^^he proposed, 

cost for this industrial prepaxajcf-y 
program (Start-Up Training) was_ 
' $90,000/ 



s you can see , 



th^ need for 
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industrial development of Mississ- 
ippi was critical, and vocational 
leadership in the state v.'as av/are of 
the important role that vo-Lech m.ust 
play in this economic development 
ofio^t. I am pleased to tell you that 
t^'driV */o cation a! technical education 
c^v.iinues to provide stai't-up and 
industrial training in N'ississippi , . 
of course, on a m.uch larger scale. 
A.nd perhaps it should be noted 
that it continues as a part of our 
regular adult program.s. It is 
completely supervised by vo-tcch 
people and is not a part' of any 
ti c *■' '- 1 o6m. ent en c v c r sd e c : p. 1 1 y 
created bureaucracy. ' 

\*.*e do, hov.-evcr, work lu^nd 
in glove vr^ih ir.-':^ State Industrial 
Dc*.-elopment Agency , area develop- 
ment groups. Chambers of Comm- 
ei-ce, utilities, banks, railroads 
and any individual ^ " .'?-oup that 
is \\-orrdng to :\:rth(. .ne economic 
developm.ent of ' Mississippi . I 
might add here diat we don't wait 
to be contacted by these cro;:ps 
asking for our help. V.'e actively 
even aggressively sell these groups 
and existing as well as prospective 
industry. We do knock on doors 
. to promote our product, even 
something as beneffcial to all as 
training requires much effort and 
sell . ■ 

Industrial or start"up tramming 
in Mississippi is conducted through 
the junior collegy vocational cenrcrn 
and the secondary. vocational com - 
plexes. The. state vo-tech division 
coordinate'^ these activities and 
fufids these programs. N!ississippi 
h?.s its post secondary vo-tech 
centers on the junior college cam- 
pus and vo-tcch is an integral part 
of the campus. This concept has 
'.elped us effectively upgrade the 
:.resitge of vocational education," 
r s a matter of fact, vocational edu- 
"ation is so popular in Xlississippi ' 
today that the- academic side of the 
:unior college-campus is reflecting 
in some of our glory. In any event, 
we do-have a happy" marriage of ' 
vo~tech and academic in the junior^ 
colleges . 

f 

The facilities of our junior 
colleges are the primary si : , s for 
conducting start~up training for 
cither new or expandirfg industries. 
T>iese accommodations are provided 
at no charge to the company for 
which we are training 

The equipment at our centers 
is also available for this spe^^ial- ^ 
ized training, also at no charge. 
Now, we don't have a warehouse 
■ full of surplus equipment just 



v.aiting for some industry to arrive 
to use it/I'mi glad we don'.t---but 
ve will and frequently do shift 
equipment be:v. * en the schools to 
n-ieet a particular company's need 
for training. >v!ost companies have 
specialised ecuipm.ent and wc nioi:t 
•Vequently use the compriny ec.:riip- 
m:ent for training their pro spec ti'/e . 
employes . 



Perhaps I should m.ake this 
point, we are not restricted to 
training at our junior college or 
high school facilities, we will and 
do ti-ain anywhere-- at the plant 
site, in m.ohile units, in city pro- 
\-ided rented facilities or whvv o-n'^- . 
Mississippi has 26 post seccridar . 
area centers and 54 secondary 
area centers, which pretty woll 
blankL't.the state, so we are not 
often rcqlnred to go st.-arcliini: fo7- 
an off school site. *^ - 

A quick aside- -we've learned' 
that -.'.e get m.uch better trainees 
or prospecti\'c employeis for the 
com])any in providing this train- 
ini: throvigh the junior colleges, 
.lunior college/; have a lot of 
prestige and are well thought of 
by NHssissippians , consequently, 
the association of the new company ." 
with the junior college .attracts a\ 
better than normal prospe,c^ive 'nI,^ 
employe . ' 

We w'lW .provide the instructors 
for an i/idu^^tr Icti training pr.bgrarn, 
but in most instances, the in- . 
structors are the supervisory 
cadre for the new plant and in 
these cases we either pay the in- 
strAictor direct or reimburse the 
company for the instructors time 
spent in trainihg. y^.e do provide 
a brief "effectived instruction" pro- 
gram for tliese svipervisqrs who 
will do the teaching. - If ihi^ super- 
visors are h,ew to Mississippi, we 
also provide through our people ^ 
some tips on motivational techni- 
ques, getting ajohg in the new 
community and, on most occasioens 
a 16 hour supervisory training 
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One of the mc^st pdf3ular items 
in our industrial training pack age 
.iS the "tailor made" trahtTng ■prb^*-- 
gram'v In Mississippi tne Research 
Curriculum Uhit prepares our 
trainihg materfals for the new or 
expanding company . They work 
under our direct supervision and 
}iave done an outstanding job for 
us. They vis'it the company's pre-" 
sent facilities wherever th^y may 
be located, meet with company' ' 
engineers, supervisors and man- 
agement^nd v.5^te pr6grarri. 
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The. pr6prai-:i is- wri ttcn' strictly to 
m ee l.ihc c on\ p a n y ' s p o i- it:) r m a cc 
objoctivcs - "if the conij")any requires 
v/eldinp: on one metal in one posi- 
t'io t h a t ' s a 1 1 .v.* e tr a i n fo r . 

W'c usually prepare an instr- 
uctors manual and a participants 
a n ua 1 . ' . T h e "m a nu a 1 i s ci eta i 1 e d 
and to the point ^vithoul any rlie - 
toric; it is fi,llocl with' hovy to pic- 
lu r es and iUu s tr a t i v e d i a p r a m s . 
These m?,nuals are frequently ar - 
companied with videotape whicli 
supplemAit the manual*. KCV 
per.sonnel^do the tipping in tlie 
company's existing' plant with our 
• own equipment. They' also edit, 
♦script and narrate to provide a . 
prof«'??sional job . This is a typical , 
manual prepai^ed for one of oui" 
nj&>' industries.' The company has 
complete approval avithoiuty cvej* 
the contents of tlie nianuaf but 
■ we wrih- it, tape it, illustrate it 
and print it at no,rharge to the . 
new or expanding company. The 
' quality of v.'hat our peojple are do- 
. ing has made tliis one of the dis- 
finctive parts of pur full circle ^ 
tra iiiiFfiz package . * 

Tlie vo-tech start up program 
■ will also pai;tiripate in the cost of 
. supplies "cfmsumed in the ti*ahiin.g . 
Now,' we don't make a carte blanche- 
promise to provide all supplies re- 
quired . We pl-an with the assis- 
tance of the company and our pro- 
gram v.r iters the requirements and 
then make the decision on ouf ■ 
^ participation , 'This is determined 
by flie length of the program, the 
Siumber'of trainees , the sHill levels 
required and.la,st, but not least, 
the tf^jtal cost. \Ve frequently will 
Ibear ttee total cost but not on all 
occafiior^s. The companies that w'e 
have worked"\vitK find our approach 
reasonable and financially sound,. 
yo\i Kijow tlYe companies aVe inter-" 
*' ested in how v^ell we control costs 
as they art taxpayers also . We do 
make a reasonable and definite 
commitment and in tirpe to allow 
the company all the time they need 
• to plan . 

We are quite proud of what * --^ 
' vocational technical education has 
accomplished in Mississippi, ^oth 
. through its regular. programs and 
its special industrial ti*aining ef- 
forts, j'have 'talked particulai-ly ^ 

our regular programs are tfie ^:)acK 
bone of our efforts and although it 
is mot-e difficult to measure, these 
regUlaT' programs are our main 
• contribution to the 'ecotiomic dev- 



Lot me summarize just a little 
bit more about our slart*-u]5 training 
program before I close with some 
exciting facts'about the dynamic 
industrial development of the south- 
and particularly Mississippi. 

In-thc past tv.'o fiscal years 
ended -Uine 30, v;e pro'-ided 

st,'.)-t-up trai!^'- nts 
and 93 eXT^ .il" . 

of m: 

Mor .-i issi - 

esippiaii;, i_; setter job. 

Some majoi- national companies have 
located, expansion plants in our 
statee i*ecently and used our ti-ain- 
ing pi-ograms . These include Gen- 
eral Motors, Allis Chalmers , bitton, 
Sperrys Milwau^kee Electi;ic Too), 
Crtnocq, ■Weyei-l^aus^e'V-am'ong others. 
These plants will be the fii*st to 
tell you" that Mis.sissippians <are 
productive, ti-aina'ple and still have 
a line woi*k ethic. X.hey ai*e also 
willing to be ti-a'te/d on their own 
time, without any Tk-aining allowance 
with the prospect oT upgrading 
their skills taget a bettei* job. We 
'have !iad no trouble getting our 
people to take pre-employment 
training . We pay no training al- 
lowances under this, program , 

One of the major problems we, 
in Missiiisippi , face today and have 
faced foi* some years is our image. 
Some national, companies hav(? the 
impression that Mississippi has a 
■ vast ava'ilable labor Supply that 
is top-heavy with unskilled, un- 
trained and impoverished workers: 
This impression h'as som'e validity,' 
lioweveV, there are compensating 
fa^ctors that must be conveyed. 
The availability of sophisticated 
arid comprehensive vocational '^'..■r 
ti*aining schoojs has enabled em- 
ployei's to.upgrad^ with production 
workers c'\s -requir.pd *to meet theii- 
needs. On the other hand, employ- 
ers have found it convenient to 
adapt "their requirements, and pro- 
cedures to meet the capabilities of 
the available labor supply. 



elopment of our state. 



Industi-ialists spent more mone 
^ in new and expanded industries 
in the state.in the past three yeafT 
than in the-combined total of the 
previous 27 years. Twenty -eight 
hundred new a>nd expanding in- 
dustries invested approximately 
2 '5 bUlion dollar& injj^^ 

9 4T to" T9 7 1* ."'''Tn't h e ' p a sT'^f h r ee 
years alone, 550 new and expanded 
industries invested 2.6 billion ' ■ 
^ dollars. 

Mississippi, historically an 



agricultu!*arstate, ha? emerged-^in 
the 1970's as an econoiTiically ag- 
gressive part of the new.^outh. 
Today manufacturing' is the number 
one employer in'i^e. state and its 
majoi- source of incorne. , 

W'e feel that vocaticmal educa- • 
tion has played a i*ole in- this excit- 
ing growth in Mississippi. Thanks 
for the opportunity of sharing a 
.bit of The Mississippi Storv ■ ''1 
you i 
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V Asv^llied health educatiori has 
expanded from {los^ital -based ed- 
ucatioYial programs to includ*e 
educational programs based in 
proprietary schools, technical in- 
stitutes; colleges, and universit- 
. ies,, each kind o/ in&titution has 
seen this development with mixed 
feelings of interest and coticerfi . ' 
The economics of this 4evelopment 
are of critical importance, invo^v- 
iiig interest in how to get a grant 
to fund an edcicattonal program , 
and concern for the high^TCosts of 
allied health education, with con- 
comitant pressures for what some 
administrators s^^f^^s dispropor- 
tionate shares of- the' budget, fac- 
ul*ty, and available vspace . ' 

Perhaps it would b^ helpful to 
have etonomists review thi^ whole 
subject and give us a_^professional 
\ analysis of the economics of allied 
health education and of the allied' 
health occupations . To that end,' 
I propose to try to stimulate inter- 
est in the involvement; of econo- 
mists hy commenting on five as- 
pects of these" subjects: 

1. Economy of allied health tech- 
nicians as specialists. 

2. Management for teamv/ork in 
medical care. • ^- 

3. Funding education for team- 
work . 

» 1 ■> 

•■'■'""*«-"'"4'':"-'F;cnnoTnir 'vahre of -riH-ied - hpalth"*" 
■' education . * 

5. Costs of Continuing technical 
ednpation . - • 



Perhaps I should begin by 
Iffeiientiating between the words 



EcohomiGs ; . ' 

Of Allied Health Education 



. medical and^health. The words 
medical and health are synony- 
mous and should not be us^jd 
^ interchangeably. Much more than 
medical care is needed to assure 
the "state of complete, physical , 
mental and social well-being and 
not merely the absence of disease* 
or infirmity" v/hich is so often 
quoted from the first sentence of 
thfe World Health Organization 
constitution as a definition of 

. heal'th . (1) Nledical. care is a part 
. of health care; allied medical med- 

■ ical perso'pnel are part of the tot- 
al allied health personnel . Phy^-' 
sicians, other independent prac- 
tioners, and 'allied medical pro- 
fessionals serve together* as a med- 
ical care team which provides 
medical se^rvices to patients . All 
Allied heal^ occupations can be 
considered tojnclude a compre- 
hensive range of professions* and 
services^ Those allied health occ- 
upations wKich \t*brk with or under 
the direction and supervision of- 
\:\ physicians in providing services • 

'^to patients are occupations which 
we in th6 American Medical Assoc- 
iation called "Allied Medical" . ^ 

1. Ecoj^omy of Allied Health 
Technicians as Specialists . 

..^^ For centuries m-edical care 
was provided by the physician. 
Eariy in the nineteenth cerlUiry 
it became obvious that the patient^ 
^^.^rfeeded many services which did 
.™.not''requTre-the'-educatioTr"and 
supervised experience it took to 
prepare a physician, so the pro- 
fession of nursing developed. 
Nptice that both th^ physician and 
the nurse are concerned with the 
total care of the patient. 
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Shortly after the beginning of 
this Century, new kinds of patient 
Services, were^ developing,, and 
this called for new kinds of health 
personnel. X-ray and laboratory 
test^ were evolved, ana non-phy- 

* sician specialists were trained to 
■vtake and develop the x-rays or ^ 

to do much of the work involved in 
" laboratory- tests . Rehabilitation 

* called for occupational and phy- 
sical .therapists and several other . 
allied health occupations. Unlike 
physicians and nurses , 'these - 
allied health workers are pot con- 
cerned with total patient care; 

. such allied health workers are 
specialists : their education and 
experience .are concentrated in 
just one part^ of the total services, 
for patients. By the way, this is'* 
why allied health workers can % 
contribute to better- patient^care; 
physicians are the first tp say- 
that there are certain things which 
can be done best by qualified allied 
health professionals. ' My point, 
of course, is that it is economical 
to have allied health professionals 
"who require fewer years of tech- 

/nical education. 

/ ■ Dr. C.H. William Ruhe, Sec- 
retary of the AMA Council on ^fed- 
ical Education , explains tH'at 
allifed 'health professions begin 
typically with the care of the pat-^ 
ient and then work backward into 
educational institutions . Dr. Ruhe 

. said: "Characteristically, the prb^ 
cess develops as follows. First' 

*^a'n-died^a"S'-identifi*ed'-^r"tHe"^^ 
p^tient^.care and persbns begin 
taperform ^^function which fills -* 
this need.. Generally, this hap- 
pens because a physician trains 
somebody to help him with a pat- 
ient-care task. After a while-, the 
assistant, whether originally a 
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nurse, an office girl, an orderly, 
or a high school student working 
during summer vacation, develops 
a certain proficiency in his task . 
He may be hired ?Lway by another 
physic;^ian or by a hospital to per- '* 
form the same task in a different 
surroundinp; . The original phy- 
sician then tiiains another to re- 
place him and another, and another 
as the services of such persons 
come into demand. Eventually, fie 
develops a small school so th;it 
several such persoos may be 
trained simultaneously . If the 
need is genuine and has been iden- 
'tmed elsewhere^ other training 
* .programs spring up . 

/ /■ 

"As the number of tho5.e pro- 
duced increase, the graduates of 
the programs associate with* each 
other and form some kind of soc- 
iety / Gradually,- they t^come in- 
terested in elevating practice 
. standards in their own fielcl^and in 
improving the training of which 
their membeus are produced. 

"Usually, the group of physi- 
cians in'whose special area of 
medtcine the^assistants h^ye been 
trained then get together with the 
graduates of the programs and 
agree on certain kinds of stand- 
ards . Formal statements of mini- 
mal educational programs are dev- 
eloped and eventually, if the pro- 
fessional bodies agree on the need 
and method, review of existing 
programs is carried out to deter- * 
mine whether Ihey meet the stand- 
ards . * . • 

"Meahwhile, the technical 
society. has grown in size, 
strength, and ruumber and has 
usually developed its own set of. 
ethical standards and Xules of con- 
- duct. Eventually 'the £roup usu- 
ally seeks some kind of registry 
. or Certification or licensur.e with 
! the'legal and legislative channels 
of the various states. In this way, 
a new profession has been born. 

"It is only after many training- 
programs have been in operation 
for some period of time, and for- 
mal educational standard^ haVe • 
been developed , that responsi- 
j bility for these programs is' - ' . 
assumed by regular educational 
institutions. Ultimately, they may- 
become completely based in our 
traditional education institutions 
. (i-^eTrb^u c olle gfe^^" "and 'Univ cr si— 
ti<?s). But initially, the training 
programs are carried out under 
individual auspices. in doctors' 
o£fiC/4s or in hospitals or clinics. 



-Later the clinical training and the 
bdsic higher education are linked ' , 
to foi*m a to.tal professions^prb- 
grams . " - r ' . ^ 

For each practicing^, physican ^- 
there art) a dozen other health 
workers, and this ratio continues 
t9 grow as physit^ians delegate 
mpre tasks lo'hon-physicians and 
the public rt^uests^mcfre medical^' 
' care services paid by insurance. 
Physicians, nursed* and allied med- 
ical professionals work as a team 
in providing the best'possible 
di ' ' ' in and treatment for the 
! ErhestB, HowardfM.D,, 

■''ce Presidi^nt pn leave, 
Anu dical Association , 

• this in the preface of 
^japerback book titled j- 
. Hoi i/ions Unlimited: ^ 

"Tire Kvo fields -- medicine 
and careers allied to it &re in- 
separable. They are equal part- 
, ners working t9gether in a common 
cause of the highest ordeu --.mak- 
ing life happier , healthier, and 
n ore productive for each of us . " 

It is chai*acteristic of the 
health professions that we express 
Qur love for, all mankind by our 
care for individuals." In many 
cases, w<= have a one-to-one, re- / 
" " lationship: the health professional 
■ working with thle, individual pat- 
ient. The patiept of whom I speak 
is you or me^, multiplied by 213: 
million other A^nericans. 

*. ^ ' 

Furthermore, each of us is 
satisfied with only one level of 
quality of medical care: the care 
must be provided^'correctly . For 
example, when our blood is typed, 
it must'be typed correctly. If 
someone is repairing something on 
our car, 'the worst that can happen 
iS^Tthat the part will be wrecked 
;^ncl we have to pay for a new parf . 
Now compare that to the eye-^ — in 
certain extreme cases of gross . 
mistreatment, the eye could be 
destroyed, and money will not buy 

^ a new eye . Medical care must be 
quality care. That is why stand- 
' ards of medical and allied medical 
educaT^n must be maintained for 

* the necessary quality 



, Undergraduate medical educa- 
tion prepares medical students 
'for care of the patient as a person: 
the jnedical care of the entire in- 
dividual'r'-Graduate-medicaL educar.:.. 
tionmay concentr^ite on a medical 
speciality. - The continum of medi- 
cal care consists of undergraduate 
medical education , graduate med- 



ical education, and life-long con- 
tinuing medical education. - / 

With the exceptions of nurses, 
medical assistants, and physician's 
assistants , "Allied medical occupa- 
tion^ consist of sp'ecialists in just 
• ^ one component part of totjil pat- 
ient care: the electrocncephalo- 
grnphic technician i/s" concerned 
with recordin)L! brain wavcs,Mho 
histologic technician is concerned 

with the minute structure and ^ 

function of tissues , ■ the medical 
laboratory technician is concern- / 
ed with the -v/ork of the clinical 
laboratory, the medical recoi-d 
technician is educated to concen- . 
trate on medical records, the op- / 
erating room technician is a mem** 
ber of the surgical room team, and 
/ . the respiratory therapy^ technician 
\ is trained to assist with, respira- 
VtcrJ^ therapy work. I empha^sized 
that all these allied medical work- 
' ers are sj-^ecialists : ^their. allied 
medical ed-ttii^lion and work are 
concentrated for year.s on their 
special part of patient care. Thus, 
they are experts' i*n,a particular 
area of competency, but because 
their education is concentratec? in 
just one part 'of^^edical care we «. 
have the economics of just a, year 
or two years of higher education. 

Organizecl medicine is involv- 
ed in allied medical education be- 
cause, physicians have a responsij 



bility to be lielpful in the education 
of the non-physician members of 
the medical care team, and because 
physicians want and need to dele- 
gate more patient care tasks to 
qualified non-physiciahs . But tHe 
physicians need to know that 
these non-physicians have had the 
education needed to develop the 
necessary qualifications . (2) 

2 . Management for Teamwork m 
Medical Care ."^ , * 

Education and health seem to 
become increasingly ^Complex and 
confusing Perhaps it would be 
helpful to start with the r4ght ques- 
tions. • - 
/ 

The first question'^ to ask is: 
"What services does the patient 
need?" That question, and our--. ■ ^ ^ 
answers to it, can help us a«ll get^/ ^ 
our thinking straightened out. . ^. 
Other questions follow, and in logi-^ 
cal order: ' , 

. a.^.. r W^hat;s erxices^do e.s«,tb&-P.Ati.e.at_ 

need? ' • 

b. What is th^e most effective, 
efficient way^to meet th'ese patient 
needs? " . 
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c. Can the exis'tin-g heaith occu- 
pations pi'ovidc these patient care 

\ services'^ most effectively and , 
'efficiently? 

d. If not, what changes are need- 
ed?. * * 

\ 

• Sometimes I think we look 
through the wt*ong end of the 
Itelescope; we concentrate our * 
attention. on wha't the physician 
does, or how the university medi- 
cal center functions , or what we 
teach a student for ai> allied health 
occupation. We will get a Clearer 
picture of what is'going on if we 
will just look through the right 
end of the telescope to s^e the 
patient who he or .'=:h<' ' 
he or see needs, arn 
♦she wants (and is wii* 
to do) for his or^her h^lili. 

In allied health we have had 
weird ideas of wBo w'fe are and 
what we "think we ar e doing . Here 
are just a few examples: 

We firmly insist on two-year edu- 
cational programs and four^year 
educational^progr^ms , but until 
recently we' seemed to think th'at 
it is acceptable for first aid to 
" be provided by ambulance drivers 
and attendants'who had an qle- 
mentary/18-hour course in first- 
aid--if that! 



^V7e~j?BBm-to-.think_that : ^lied 
health professional is ~t- 6ne~wTTro 
works in a university i oital or 7 
in some otker medical — *er . We , 
look the other way wh ^e fact - 
comes up that half 'the ~ oitals in 
this country' are small ^pitals, 
many of them with, a h*. .idred beds 
-i' or less. And that the -mployees 
in these small. hospitals must.-do 
tasks usually listed in several re- 
lated allied health occupations. 
And we seem to just refuse to face 
• 'that fact that most patients are not ^ 
even liospitali zed . Wc are ob,- 
sessed with the Ch" nesc- 1 'nvefoot 
doctor and the American ^re:':)Ot 
patienti 

\.'e think medi :al cav- i;. s— rictly 
civilian. We don t fuc u: to the 
fact that more than ^rr. ion 
Americans get th^-3^ rrrr dical 
serv.ices from the m:_t3:=~ services. 
The many military mfrh-T , personr 
nel are just as much t of 

America as the civilia; 

— .You. Jcnow^,...2J.,5£^0''do.ctors mL m edir 

■ cine are employed by the federal . 
government, and almost twenty 
million Americans get all^'thei'r 
medical care frorn the gc\*ernment. 



• ' ) 

The Veterans Administration alone 
constitutes the largest medical care 
system in the country. If--and 
I emphasize — IF — . the federal 
government has a better way to 
maintain health and to practice 
medicine, for people who are ill, 
let t}ve^"V'cd.^" demonstj*att it now 
with all'\:he medical peVsonnel and 
facilities already under govern- • 
ment control! • . 

Medicjl care is distinqiiished^ 
f^r its emphasis on what is^best 
for the patient. For decades the 
voluntary health agencies have, 
used'r ehabilitation to visualize 
I'vice to people: for evamplf" 
>ccupationai therapists have t 
hotographed helping patient'- 
and the American public has re.'' 
ponded by contributing many tens 
of mij['lions of dollars these past 
decafles , Certainly naedical care 
should' be patient-centered. 

Emphasis on patient needs 
concentrates our attention on, edu- 
cation for a different' future: 

A patient-oriented future, in 
v.-hich more millions of peopje will 
want and'iDe able to pay for mar p 
medical services -- for mainten- 
ance of health and for the care of 
chronic diseases as well as for 
medical^etnf'vgencies . Most of 
thef medit :1 services could, an. 
s^ho _ci , bo provided by_n£n^pliy_; 
""e " c i an's ~- - by~aTried health pro- 
f . ssionc; :;■ , working under the dir 
ection and supervision of physi-^ 
cians . 

A managed futuir'e, in which the 
principles of good management 
will be applied to medical care. 
The patient will know who'ts res- 
ponsible for wjnat. It is not in, the 
best interests of the patient for 
each health profession to "determine 
it^ own role, separately, and in" 
soMe ways in competition with * 
■ *her professions . Cooperation 
iiTid tearr.- ork are requ:red for the 
best car^^ of- the patient. 

chang:r.g future, in which new _ 
and be__ttr::- methods, relationships, 
techniques, equipment, facilities, 
financing, and rewards for pro- 
ductivity will add^up to more 
people getting more and better 
medical care services. 

Management people — busi- 

.n.es^mexi. ~ z . ji<5t t .pnlx .k.rip.y:! ..tke,,.^ , , , 

value of a dollars th^y also know** * 
the value of a pel-son^ Therefore,* 
management for^-esults -is con~ 
cerned largely^with people,, and 



* enrrj:)hn.si.s i«? on ho|\v to help oach 
e/nploy(?o--at the rtianagemonlU^- 
vel as well, a.s the jt^b cnti*v,J'evel-~ 

. to b.e most pro duct ivo?" ""^ . f 

. A^lot of professionals wo^rk in \ 
American industry, and they kre 
productive as indivi;}uals and a6 
members df a business organiza^ 
tion, a team. One important 
principle is that decisions shpuld 
'■ be made at the lowest level of full - 
competency, rather than only at 
the highest level. Another import- 
ant principle is that there is a ■ 

. healthy respect for the competen- 
cies of technicians, and for tech- 
meal eduCfation . 

• * \ 

/ . Ma'nagement for tearnvj^i^^^jri V 
medical care is needed. Manage- 
ment people can helj^ the healths " * 
professions to identify who is in , 
charge, who ^ responsible for 
what' the economic value or mar- 
ket-place value of various \inds 
of health iservices and of the 
pedple who provide them , and how • ^ 
to set objectives and measure pro- . 
gress toward those objectives. A 
business-like approach to'medical 
care could provide better manage- 
ment which would enhance the pro- 
fessional conduct ronuircd. 

? . Func: ng^ Education for- Team 
v.'ork . 

Eagernes.*^; for federal' funding 
of educ ationaI_pro grams shoulc" 
not blind us to the fact that as 
much as 90% of the costs-of allit ri 
health education has been paid tiv 
tudents and their parents , ho5 
jitals, communities supporting: 
community collegeis , and states 
suppQrting state colleges and u:i 
iversities. Allied health educaric 
is too important and too permanen: 
a need to be funded primarily by * 
"soft" mrney. Fund :ig for educa^ 
t';onal p": ograms should be built 
like a pyramid, with a strong base 
of continuing financial -support . j. 
If this is not available, it is betttr ^ / 
not to^ start the program . 

Charles G. Richardson, Dis- 
^trict Director of the Western Wis- 
consin Tephnical Institute, wrote 
his doctoral thesis on a compari- 
son of the cost^ of .various kinds 
of vocational education. He found 
that cost^*^ere^]iighest for pro- 
grams like printing, where the 
equipment is very expensive and 
the instructors are highly paid. " 

found to be one of the less expen- 
sive health education programs 
because the lar^e'sixe of classes 
means that the total* costs oi the* 
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hprsing educational program 
divided by tfit1 large number of 
students equals a modost cost per 
student.^ 

much allied medical edu- 
-catiorPlia^ been tutoring, with 
classes pf#one or two , four, jiix,- 
or eight students! Obviously, we 
must cor>5olidate classes where 
some commonalit^' of subject mat- 
tor can be found, anci we must re- 
structure allied liealth -occupations ^ 
So that'the realities of overlapping 
, responsibilities on the job are re- . 
'"Cognized by revising the curri^ 
cula of allied- health education. 
Economies .of class size and shar- 
ed faculty can help institutions" to 
♦.cope with -the high costs of allied 
health educatioiS . Technical in- 
stitutes, community colleges, four- 
year colleges, and universities 
share and allocate scarp'e-re- 
soui-ces, including available funds.-, 
faculty ,^ and students . . 

■One aspect of funding which 
merits mo^e attention is that ■. cr. - 
ni-cal educati<Dn is and she -Ir 
be tailored to the job . T}- 
is no need for over-educatio r 
to teach competencies not no 
ou used on the job , Feedbac 
needed from the employer, tc 
make sure that gracluates of T- 
ni'cal education programs knr 
enough "to start Vvork at their 
and are not disgruntled because 
they v- ere taught things .wVtich- 
a^e r.r ■ needed or wanted on * 
joB . : "oposals for foundatior o 
go ve^'Ttnnental grants should r. 
clue! -equtsts for funds to f 'nv- 
up c rrraduates so that educ - ~ 
hav"ti juch^ information as wT 
facts abou,ft.ho\v long gradua 
work at tHe occupation for w 
they were trained. This is ^. 
■ uni'que aspect. of technical ec' 
tion which requires funding, 
it is especially suitable for fi.. 
ing by soft money. 

Allied'health students s! 
be learrJing to work together 
cooperajxe, to follow and to It 
to p'artipipate in the work of ; 
nosis ahid ti-eatme;it. I think 
■.a ^reat/ dieservice^'to students to 
telch independence when the f-v 
ture requires interdependence 
Of cot^rse this is. as true of med: 
cal students as it is of allied 
health students. 

/ ^ * 

How' do you teach teamworl 

'Tt Tsn'' t easy "B*ur*i't is '"Be"! n g ' cloht 
Dr. Joseph Hamburg at the Ur ' 
versity of Kentucky doesn't w:.!., 

.'a eepaTate building fo his p lOo'. 

'W 



of allied health: he has the den- 
tal auxiliary students learning 
with the dental .^tudents, with 
the same /acuity and facilities. 
Continuing education teaches 
teamwork: heart. and -i^espiratory 
therapy seminars welcome all the 
{oro fessionals -x tlio people who 
^re going to work tdgether, learn 
together. Teamwork is a reality 
in the operating ropm , iritensive 
care facility , emergency room , 
and 'in other settings. We need to 
icientify il*, to^^h it, a*nd strength- 
en it . ^^Chnical ^instructors teach 
teamwork: cooperation among pro- 
fessionals is very good at the bed- 
side, and the practicing profess- 
ionals trnch this ^cooperation to 
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■TVig old town and gown dicho 
tomy is the enemy. We have tc> 
learn respect 'for ourseives and 
for others: I'm okay -- you're ^-^"^'^ 
OKI The junior colleg'e , technj- 
cal institute, and university must 
be'^art of the town; and the town 
rp.iist be part of the schools. We, 
all people, should have and 
ich healt- titudes of coopera- ; 
jn in an ec partnership. 

Once ap;::n, the clearest way 
o see this is to look at it from the 
oint of iew of the jiatient . . A 
-esh perspective is available to 
s from the management people 

\n industry. They can help 

1 to learn how to manage^ set 
)jecti\^es, fix responsibility, co- ■ , 

■T>erate. And they do not have the • 
,3.ng-ups of indoctrinated health 

- rofessionals . : 

There ai-e many good reasons 
.hy the ph"5ician should not try 
do ever\~hin.g in patient care, 
i ^legation :.acilitates better paf 
iv'nt care. That is'why more 
sicians are delegating more r- 
ponsibilities. to. more qualified n 
physicians: nurses and o'fher 
allied health professionals. N'o, 
not "referral.". I don't see the 
physi^cian as a magnet'who- draw- 
patients ior referral ^as though 
they -are customers . Non-physi- 
cians should forget about national 
oalth .insurance as a money mac^ 
me for independent practice, 
ising patier:'..- 'eferred by physi- 
rians.-' Instead patients need care 
by professionals who cooperate as 
'i team in shared diagnosjs'and 
shared treatment.' 

WKefT'th' ei-'e i S'"a' "gentii'n e need ' - 

to carry out a program for which - 
adequate funds from campus 
sources are not available, you 



might considc/* outsi'di funding. 

,For examplesv^ pei^hap^' yoti have . 
a new idea foV a course that needs . 
planning , you-^nee^d to trace in- 
formation in your field pf special- 
ization and need time and assist- 
ance, or you ha\5^e to attend a 
meeting and deli\'er a' paper. Off- 
icial guidielipes for*^'ri^inR grant 
propjj^sals ar^j available, of course, 
and^^ih addiction- a small "Guide to 
Proposaljyr^t^^g " available \ 

-from the American Association Af 
State Colleges and Universities^ * '* 
(One Dupont Circle , iN-. W ., -Suite- 
700, Washington, D. £17 20036). 

Of course, the Federalfcuar- 
anteed Student Loan Program 
might be considered to be a major 
resource which could be utilized 
for.funding education for t€^am- • 
woA<. Over six million students 
have borrowed a tqtal of about $6 
billion><J5he 'proposed requii*e- 
raents and, standards published in 
the Federal Register^ in elude a new 
definition of "s-tudoTlt" . The new 
definition permits a student who 
do^s not have a hi :;h school cfip- 
loma or its ec^uivalent to bbtain a 
guaranteed stuc'erii loan to attend - 
an institution b: higVier education, 
but only if the institution does 
not admit more ' i a small pro- 
portion>-of such 5iudents. 

The proposed regulations 
which were scheduled to be 
. published in the Federal Register' 
eayly in 1975 speci'fy in Sec- 
tion 177.65 that "Each participat- 
ing institution holding itself out 
as preparing students for a pa?*ri- 
cular vocation or trade sKaJl , 
prior td the time the prospectivt^ 
studisnt obligates himself to pay 
tuition or fees to the institution, 
make a deteicxnin ation , T)ased on ^n 
appropriate examination or other 
appropriate cr: r that such 
person has the ab:.:ty to benefit 
from the instructim or training to 
be provided . " 

4, Economic Vah^o of Allied 
Health Education ♦ 

-The reason that students 
clioose an educational p^rogram 
for an allied health occupation is 
because^they see the opportunity 
for'rewarding s-erviCe to others. 
Hospitals have been especially 
successful in recruiting good 
people, partly by payinj^ stipends 
and providing scholarships. The . 
• federal-governTn^t-has-helped-by'-^ 
capitation grants and by funding 
the establishment of certain illied 
health educationali^prograrr^^ . 



' Look at the federal funding for ^ 
yviEDEX programs, and for certain 
programs for physician's assis- 
tants/^ Tlie largest allied health 
schools in the world are conduct- 
ed by the military services, and 
their whole student body is on 
salary. Foundations-have funded 
'students gis well as whole pro- - 
grams the Duke University 
program. for physician's assis- 
' tants , for example/ 
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But in a senserfill these are 
fexqeptions* By far the great 
majority of allied health educa- 
tionaly programs are funded by 
the institutions which sponsor 
them, and by the tuition paid by 
students. They vote with their 
dollars and their vote is for the, ^ 
values of allied health education. \^ 

Hospitals ,^ technical institutes , 
*and colleges want to sponsor ed- 
ucational programs which produce 
graduates who are prepared to^ \ 
start work at the allied health occ- 
. upation . Students want and are :; 
willing to pay for the education ' 
they need to prepare them to 
stal*t work. This is the hard mon^ 
ey which should constitute the „ 
financial foundation of allied 
health education . 

I am" not completely sold, on 
strident derision. of the "pieces of 
pa^S^'*: the college certificate, 
degree, or dipFoma; the certificate 
of competency provided'^by a reg- 
istry; the license provided by 
government. The employer has . 
^the problem of determining whet- 
her oV not a job applicant has the 
education needed to prepare a per- 
son to, handle the responsibilities 
of the allied health occupatiT'n. 
That educatioi^. could and does 
include what one learns from ex- 
perience as . well as what is learn- 
ed in formal higher education at 
a technical institute or college. 
But if is not eafsy to really examine 
a job applicant for a allied health 
occujSation; it takes all the re- 
sources a registry has to examine 
applicants fairly and C9mpetft-itly . 
Such an examination is just too 
much to' expect of an employer who 
\ hires people for dozens of differ- 
ent health occupations. So I have 
a healthy respVct for allied health 
'^'^ education of Uie\iecessary quality, 
a'nd of the need for.^me wayvto 
certify graduates to^nrospective 
employers. It is a pVi^^ on word-s 

V-...- td-.d er i6 e-tha.t-prdcc -of-p ap er >.rwhen- ^ . . -u 

J the issue is how to docunYent 
that stu '.lents have learned^^what 
t they ne id to know "to start ^^h^rk at 



'^thejob. 

.The econpmic value of allied 
health education should not be 
beneath prof-fes.sional attention. In 
our free enterprise system, we 
have ways pf atti'acting competent 
people to areas of need. For ex- 
ample, how do we get someone .up 
on a, windy scaffold to wash win-- 

■ do'ws 01^ a skyscraper? Not by 
selling idealistic young people on 
the so*cial values of clean windows. 
We make the job attractive, one 

• way or another'. 

■ 

There was a time when nurses 
wej*e expected to help sick people 
without getting paid what other 
women earned in other kinds of 
jobs.' Those days are gone, fort- / 
unately. Health professional's 
should be paid what they earn . 
Health needs in rural areas, 
ghettos, and other areas of spec- 
ial need should be met by making ^ 
jobs there attractive. That in- 
cludes systems analyses, so that 
the work makes sense (there is 
ttle pr-int in providing advice 
nutri in to people who can't af- 
for*d o buy the food, for example); ^ 
that :ncludes*f ire and police se- 
curity , so the health professionals 
don't get murdered and. robbed 
, for drugs; that includes commen- 
surate remuneration; and it-also 
includes budgets which provide 
for allied health professionals, 
because ^h.ysicians and nurses 
want an^.need the services of thp 
rest of the members of the^ health* 
care team . 

The'^economic value of allied 
health education should be deter- 
mined by economises, who ai*e 
paid to' give us their views of: " 

a. Wages and salaries paid to 
allied health worker's 

b. Wages^and sa^laries paid to 
comparable workers in other in- 
dustries (How unfortunate it is^ 
Avhen a competent allied hefllth 
worker must g:et out to get ahead! ) 

c. Elconomic value of th^e work ^ 
'done by allied health profession- 
als . 1 , 

d . Costs of alliec^health educa- 
tional programs~as related to**the 
total number of years the allied 
health worker works at the job 
for which he or she was trained . i 
e. Economic feasibili.ty and value 
of continuing formal higher educa- 
tion as a part of employment. 
..X.»^.-^Most.economiG.-(e££i-Gient a-nd.''-- - 
effective) ways of providing those 
patient care services most closely 
related to other ^e^vice industries 



(how to handle the costs of medi- 
cal emergencies, economics o* 
out-patient care, medical records, 
paper-work for insurance, em- 
ployee turn-over , etc.) 

* - V 

Mai\y professional problems 
involving' assc/ciations of pro- ' 
fessionals could and should^e re-" 
solved with the help of economists 
and management experts. 

c 

5 . Costs of Continuing Technical 
Education . ' \ 

'Much of'the work .of health 
, professionals is technical', and 

this work is changing all the time. 
. Therefore , students for the^^h^alth 
professions must be taught how 
to learn, and must become ihdoc- 
V, trinated wit^h the idea thatrthey 
must continue their formal higher 
education for the rest of their pro- 
fessional lives . 



In other words, all health pro- 
fessionals should be going to 
school as part of their jobs. I 
think employers hospitals, for^,^ 

^example should employ people " 
to work in the ho.spital for four- 
and-a-half days a week, and work' 

, as an enrolled student in a techni- 

''"cal institute, college., or univer~; 
sity the btlier half-day each week. 
Life-long continui ng* education is 
a part of the job of all health pro- 

ifessionals . 

Who'is going to pay for all 
this? The opsts must be budgeted 
by all involved: 

-- .Budget^ for higher education 
should incliKle -provisions to pro- 
vide; such form^. adult education 
at the professicTial .level required 
by health practitioners. » 

(Hospital budgets should pro- 
vide for 'persqnnel-'needs ba^ed ► 
not on a shorter work week, bxit 
a five-day week which includes 
a half day spent at<^n institution 
of higher education. 

Health professionals should^ 
consider, formal continuing educa- 
tion as part of.the personal costs 
of working -- like the costs of 
commuting and of belonging to a 
professional organization. >• 

Patients should understand ^ 
that it pays to be taken care of by 
health professionals who keep up- 
, to-date who do not allow them- 
selves to get-behind in the fast 
changing technologi-cal develops 

- - 'Tn'ents' rrf-health^-caren- 

^ — Taxpayers shouJ4 understand 
that continuing education is an 
essential expense, and a bargain 



o 
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much better than^thc shorter y 
work week, or care by someone 
\vHo has let himself pet bt^liind 
thevtirnes. • 

, Of course, this posef^ niaiiy 
problems for technical education; 
large numbers of henlth practi- 
tioners enrolling^for half-days 
once a week, requiring a high 
level of up-to-date instruction, 
and becoming most critical stu- 
dents (e.g. , How does this help 
metlo a better job with my pat- 
ients now?) . ,0n the other S^nd, 
tlris challenge is one which should 
-tje met by educators and comes at 
a time when the birth rate is fall- 
ing and younger students might 
be decreasing in. numbers, 

SUMMARY 



J. 



Obviou^^ly all of us ne' d the 
asr :stance o: economists to ex- 
plore the suhiect of the eco nomics 
of illied he?Jth education . In the 
he v>e of stimulating intere^i in tlie 
in olvement ■ economists I have 
cc r-^mentod on five aspects of this: 

1. It is economical to hr: •■ allied 
he-'ilth technician^ as spc '.allsts . 
w:.'), by the v. a^ , need quality 
technical education in" related 
fiflfls as well as in their l)^vn spec- 
ial ■ . . 

2. ^Management for ti-amv ork tn 
medical cai-t- is needed, p eJ.qr- 
abiy by cost-^conscioUf=; ni..:iago- 
ment people who can help lis fix 
responsibility in the. best inter- 
ests of the patien*. 

3. Funding edi:::atiun :c>r team- 
work is needed !• - assiu'r that stu- 
dents are taught :rl(terdisciplvnary 
work, how to coc perate, h6\v to 
lead, and how tc follow. This is 
not a by-product and sucji educa- 
tion should be funded to assure.il 
is learned effectively. 

4. The economic \'alue of allied 
health education should be deter- 
mined by ^conorr.ists , who also 
concern themselv-.'S with the ec- 
onomic value of the work done by, 
allied health people, and tht- cost.-- 
of-thei)- education rid emp: y- 
ment. ' 

■tinuine tech- 
;ld be h udget- 
oyers and in- 



5 , The costs o; 
nica^ education . 
.ed and paid by 
sfitutions of hip 
well as by healr: 
All health profe^ 
have life- long c - 
higher educatio: 



- educatif>n as-.- 
rofessionals . 
^nals should 
inuing formal 
^ part o! the 



Tl^e econoTT. - - of allied 
health education is^so important 



th^t it should be dealt with by 
economists and management 
people AS well as by "ec'.ucatoj'? 
and allied health professionals . 
I hope 'hat these comments \vill 
heTp t( tiniulate interest in gi\'ing 



ntion^ to this important 



* Tht,' economics oftillied health 
education should, of course, be 
co^isidered in the larger context 
of all education for health profess- 
ions and^the larger universe of 
the ecTM^lDmics oC health . One-o^-' 
the most recent and best "state of 
the art" collections of papers on 
this has been published as the 
proceedings of a 1973. conference 
on health economics sponsored in 
Tt kyo by the Intei^national Econo- 
mic Association . *(5). 

It might alsf) be helpful, to re- 
mind ourselves that allied health 
'ccupa-tions are not always a less 

■:pensive substitute for physi- 
: :n.hs,- and thr t technical education 
\or allied health occupajtions is not 
necessarily a :Vee ride ob'tainable' 
bv getting gr:.ntsJrom the fecler- 

. '>verniTienT or^foundaiions . 
Ttv !-e is no sv.ch thing as a free 
l\nich. Reuven Rar-Levav, M.D., 
of Detroit, wr- te it well in his 

'onvrientary tUied "It'sTree^ in 
■iv- .':inuary,2.nh JANtA : "Not ^' 
ng aqc), before we became 
a\ .:■■(.• of the ecological crisis, we 
u: i to say that water and air 
W'. ■ fi'ee.. This obviou'sly is not 
tr , . . .the assumption that we 
c';j^ let the government pay fpr 
s ■ 'tl^inc and in so doing lighten ^ 
o',;;- own burden is obvio'usly 
iViilacious. The government is 
o;.'. /selves . T'-oncerning poli- 
tical promises of free medical 
care, Dr. Bar-L.ev.av wrote thjs •. 
about similar plans ih other 
countries: "In eacl\and every 
case, costs have soared and de- 
mand for service has risen sharp- 
ly since it appeared to be free. 
Nioreover, the productivity of 
health personnel nas dropped 
sharply , /ncreas.nc: the unit cost 
ofeach^sit." • , . Our challenge 
is to marr^gn the* future so^hat it 
will Tpe economic - more effect- 
ive arnd also more efficient. 



The American T 
.ucation Association z 
couraged to. provide 
al leadership on the 
allied "health technic 
' ^je^idiXp s^ 15>^*'p ^^^^ 
proposal to get the fi 
ary to employ eccno 
the expensive infnrr 



chnical'Kd- 
oiild be eh- 
some nation- 
economics of 
^: educ^adoji^^^ 

a grant 
-nds necess- 
nsis to get 
ation needed 
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to think abgin these economic 
■tactors. - 1 commend thir to your 
att^^ntion. 
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Manpower Implications 

Of Environmental Protection 



It appears ce-tair th-it l\is- 
tory will record rhat. aside From 
the civil rights activ::ies, the 
environmental movement *.vill be 
consicyered the m '>st r:rof: und 
societal endeavor of " twenti- 
eth. century. Th.ff i: . of course, 
conjectui*e, but *>:C ra tionale vis 
sound . ■ 

History has r-ixor-iod, how- 
ever, that land i - the tot:ndation 
for all human enc:eavo>- and 
therefore the foundation for this 
phenomenon of envii-or.r~ ental 
prptectiorr^'* From the -.ery mom- 
ent man planted^ his fir^^.t seed, 
of ^uilt his first house, or level- 
ed his first road , he re alized 
that land was finite anr: riad to 
be managed. In addition, he 
realized , that what came rrom 
the land and what went back in- 
to it» a'lso needed marne ^ment 
and protection . 



Sadly enoi- 
progress precr 
prudent manact 



. however , • ^ 

:iod wi- e and 

rrK'nt . The , )v/-; 

tn of the industrial na'ion, :hc 

rise of great rititiS, and ch^^nres 

:r. national character overshac o\v- 

the inherent cautions of only 

much of anyone resource. 

.0 - 

In America, tnf^ pioneer spir^ - 
r.ecame tlie irr.petus for entr- - 
r-reneurial development, whinn 
in turn becarr;"' the industriz. 
erhic and'-acr-. s of stockyarc 
and factories . The calf on * e 
Toxa.s range became the cov. it" 
■ rhe-^Abrl ine-ra ! ! head .•• •ar.d-4 



the meat 

piiHtS 



^jecame 
C Hi car. - 
the F St. Hun 
of mi. :s of rai' 
■ of miles cf hie 
to litter, partn 



ncked in : • 
s'- pment * 
'1. )f th.':>uiianc.- 
is and millions 

vs gave- rise 
ne emissions, 



noxior 
knowr 
indus' 
■rivers 
discrn 
cals r 
crop- 
pepp 
has 
its 'r: : 



fumes and the substance 
as smog. Municipal and 
•ia1 waste polluted our 
, streams , and lakes . ' In- 
..nate use of agri clremi-, 
ned cattle , fu :ned 
d in some cas-'S killed 
The growth oi a nation 
is perils"^a? w-.-ll as 



for rciif" 
pi'OFner 



•'^t, "the public outcry 
:Vom these "pc;rils of 

has been lieai'd. 
and 1970s will be' 
^torjcally . as the time 
. took oul the ultimate, 
policy on,.his survival 



The I96r 
viewed 1 
when ma: 

r 

irisuranc 

and the rui-vival of Tiis natural 
resourcei- . In recent years^\(the 
Congres.'^ has passed eight major 
pieces of environmental legisla- 
j^ion, all of which are designed 
to orotect the environment 
through" comprehensive pollution 
control and abatement programs.' 
Thes,e enactments are:. The Na- 
tional- Env'irpnmental Policy Apt ■ 
6f 1969, The Solid Waste Dispos- 
al Act of 1965, The Resource Re- 
cov;ery Act of 1970, The 1972 
Amendments to the Federal Water 
Polluiion Control Act, The Feder- 
al Insecticide, Fungicide and 
Rodenticide Act, The Public 
Health Service Act as amended, 
the Safe Drinking Water Ac* -^f 
1974, and the Clean Air Act of 
1970. 

Sic'v 'irant as these pieces 
. cn" .eg:^^..... n arA*....an.d..ev.ex>.,>ylth... 
--t(- ir .: -nd lofty goals, they 
V 1 or cure the sicknesses "and 
d ruT'V. -.-es of environmental 
inr.igestion by therrjF-elves . For 
ju.=;t ^i.- Vx\nd is the foundation »f 
humar -r-^-leavor ^an and his 



labors are the»predicates of the 
land. W^ithout men and women, 
good men ah-d women, to make 
■ ^hese enactments, work / envii-on- 
' mental protection and preserva- 
tion of our land and resources is 
doomed to dismal failure. 

In 1973 over 43 percent of 
. all environmental legal- actions 
at the State and local levels were 
in the area .of ' l^nd'^-'Xise . Yet. 

\ our public attorneys' offices re- 
main understaffed »in. many cases 
and are often outgunned by high- . 
priced technical expert.*?. ' A re-.- 
cdnt 'survey prepared Wy McMapis 
Associates of Washington, D.C., 
for the Environmental Protection 
Agency,' attempted to cietermine 
the educational and training re- 

' quir einents ''of Sta^te and local, 
attorneys, judges, and law en- 
forcement officials with respect 
'to environmental enforcement 

^ activities , The survey report 
indicates a veritable- bo ttorn less 
pit need for education and 
training in these areas which 
are critical to the success of . the 
environmental ., programs .• iThese 
requirements emphasize the need 
to mix the science with the la'w 
in order - to* effect a blend oft 
justice equitable to the .science, 
the law and the ^economy. 

This. wave of environmental 
legislation produced in the 
1960sj and J 97*05- places the bulk 
of implementation responsibilities 
"upon ih'e'''SUtcs''^irrrd'^Vi&i^^^^^ 
divisions. States, rctust embark 
on comprehensive ^^jpnvironmental* ^ 
quality control pi'ograms in the 
areas of air, water, wastewater^, 
solidi waste, noise, pesticides. 
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and radiatio\i. Tn order to ach- 
ieve^ both flie16nR-aijd short- 
range objectives, these programs 
require an adequafo ,* skilled work 
force which can^^meel) the de- 
mands of new technology," Vnore 
stringent standa-rds, uniformity . 
of treatment, and cer'tification of 
compliance and performance. 
This work force "must be devel- ^ 
oped in both the public ^-nd the / 
pri\'ate sectors and at all pro- • 

^<^' ' '* uul subprofessional 

' ^ ! 

In general, it 1^ when the 
y. r^ponsibility for compliance 
V. th the legislation reaches the 
s rail point of implementation, 
i , wher{ a man mustf perform, 
fi particular task of a technical 
- -xture', does thfer- skill deficiency. 
:the inadequacy of numbers of 
orkers become most apparent. 

Some brief examples are: 
.1, Under the National Poll- 
ution Discharge Elimination Sys- 
-:rn called for in the 1972 Water 
mendm^eKits-. States and locali- 
ies ar^ required to l^ecome self- 
:-epoi-tjng with respect to d'is~ 
charges and effluent quality. 
The outgi*o\vth is an extreme " 
shortage of a) lab' facilities, b) 
qualified lab technicians , c) 
operators qualified to^take^and ^ 
analyze samples,, and various 
other personnel problems in, the> 
reporting cha^n . i 

2. Under the 1972 Amend- * 
ments to the FederaT Insecticide , 
Fungicide, and Rodenticide Act, 
States will embark on' certifica- 
^tiQFv^programs for applicators of 
restricted-use pesticides. These 
programs must, be in place by 
October J.976. The implication 
here is that* a possible '2*^ million 
farmers^ and oyer' 100, 000 com- 
merica^l pesticides applicators 
will have to be trained and certi- 
fied" urfder State-operated pro- 
grams. ' At the present time 
there is not available a sufficient 
number -of b^air^rs or instructors 
to meef tbis^ demand . Nor has 
an adequate delivery^system for 
training and certifiqation been ^ 
set' in place . 



maintenance, landfill operation,^ 
vector control and the like'.. 

The technological a^dvanccs 
beintg made on 'behalf of r'*esource 
rctovery al^o place an addition- 
al load bn State and local Rovern- 
nTents to ensur^i^ an adequate 
well-qualifiejd-^v.'ork " o 

1970 has had , , n te r.t r:.an- 
power impact on the prafessior. ..1 
aid subprofessional technical 
ranks of the manpower univer^-" 
Qualified fv~-ontists and engine 
must be pr . r-iuced 'to ^dvahcc ■ ' 
State of the ''t air pollutio 
control w^iii the -technicians 
are needed "'or day-to-day ppr 
tions and maintenance of air 
. polhition conti-ol facilities, lab~ra- 
. tory facilities, inspections? anci 
automobile errJission systems 
maintenance and repairs. 

5. Since it is so. young, 
the full manpower ♦ i^nplicatidns .of 
the 'Clean Drinking Water Bill 
may not be' felt for some time. 
However, *y6u can be 'sure ihat 
advanced operations and main- 
tenance of facilities as wpll, as 
advances in the technology will 
^have signi/icant impact on pre- 
*sent wa.tvn* supply worV force and 
.. thereby create the need for up- 
grade tr^iining ?nd professional 
developmf.nt . ' ^ 

We coul5 th^n "isk . what is 
"•the nature of EPA* commitment^ ' 
to ensuring a-stear. .* supply of 
qualified pollution cinirol per- 
sonnel at the Statu -nd local, 
levelrS? 

From this vantage-point, the 
Agency perceives that the States 
amd localities^- are -faced with the 
^""T^rbblems 'of manpower supply 
f c/r , and the personnel qualifica- 
tions of those already employed 
in\ environmental occupations. 
In other .ivords , we are conccrn- 
•ed with providing -new-entries 
to these occupations as well as / 
upgrading the skills of those 
who occupy positions with:n the 
State and local* environrienial 
W agencies. 



3. ^What used it. be known 
:-3 the city cr county dump h^s 
- ither been shut down^ or con- 
-erted .to a sanitary landfill. 
, .l'.his^.iransitii:in-,«to-uiandfill6--has-r' 
ji course, placed a demand for 
increased skills of solid waste 
managexrs aric landfill cperators 
in equipment opei^tion and O 



Ovler tho, 
has , in coop^ 
States come 
hard datr. rcr 
"df p"ebple wlv 
keep the env 
force at oper' 
what type of 
ment and tra: 



last four years, EPA 
s:ration with the. 
xp with some pretty 
-trding the number 

Iviir-bc' n'ce'd'cd'no*—"' 
ronmental work 
'ling levels and 
occupational develop- 
ning will be needed 



^ to keep the environmental woiMs: 
force at operating levels and 
what type of occupational develop- 
m,ent and training will be needed;.^ 
by those in the system . 

formulatinc this data ' 
is were ' '^^^ f^n'- 



-ability c 
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qua i iDL-n 
cari^y^^^i<;;^|U't . these enormous legis- 
lative rrandates. The answer I 
come up v.'ith a qualified "may-^ 
ho.'' ^ 1 a y be, to r t h t fo llo wi n g 
reasons: 

1. ** State and local agencies, 
especially environmental and 
public works agencies , in mUny 
instances, simply do not have, 
the budgetary wherewithall to . 
accommodate Aies e' increases in 
responsibility , 

2. Many of our educational , 
instit\5tions are not addressing 
the environmental problem from 

a standpoint of producing capable 
people, but rather, provide 
more emphasis, on /environmental 
appreciatipn which, or\ the open , - 
market provides fev, job skills. 
What essentially is lacking is a 
coordinated effort with industi'y 
to ensure an adequate quality 
pensonnel How. 

3. Without Federal, State, 
and local cooperative ' action with ^ 
existing delivery systems for r^' 
manpower supply and skill dev- 
elopment^thraugh vocational/t^'ch- 
nical education ,« the free market 
system will accommodate onlyvthe 

, private, profit-oriented, sectoW 
by taking the good people onz 
of public services where ^the 
bulk of environmental protection 
is . 

4. 

To day, EPA has made some 
fairly significant contrtbutions 
to the deploy?ment and utilization 
of an environmental u'o^ force. . 
There is much left to be done, 
but I think that we should high- 
light our accomplishmp'hts :n 
r • :1 to >r o v i d e a ti a c k r e cor d 
.r.- the c rections we will taken 
the coming years. 

EPA's statutory authority to 
.undertake manpower development 
and training programs varies 
.greatly among the several* envir- 
■■■*-or^ ental-*~tHstrr]yJiries'r - -H can-be-^"'^'^-^ 
said that there a're erxplicit ^ 
authorizations in each piece of 
ervironmental legislation, but 
: ' newer pieces, (with the ek- 
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ception oi* the 1972 Water Amend- 
ments) a/e rather vac^ue and less 
specific ^,-ith rog.ai-ds to actual 
manpoyer and training activiti 



"'■"Ch^^ legislative autho^ty 
to promotL', develop and 'condiu 
training > .^.nd education programs. 
, the Agency has attempted to 
comply wit^ not only the law but 
the intent of the Congress, pjus 
additional commitments to utilize 
externally funded employmbnt, 
training, and educational pro- 
grams under such legisla-tion 
as CETA and the Voc Ed Act. 

In this respect, EPA 1^as, 
since 1969. -ooperate'd with the 
Department of Labor and the De- 
partment of Health, Education,^ 
and Welfare under the auspices 
of several interag'ency agreements 
for categorical prograYn funding, 
to develop and set in place an 
adequate mecharrism for the de- 
livery of manpower and support 
services to those employed in 
the siibprofessional environmental 
occupations. Over $15 million 
has passed from 'DOL and EPA 
to State and local agenc^ ies- and 
institunons of higher learning to 
assist States in developing man- 
power and ti^^^ining capabilities 
utilizing such programs as MDTA - 
OJT» institutionai ti*aining for 
the disadvantaged. Work Incen-, 
tive, Military Transition and 
Publid Service Careers, Plan B.. 
These programs are in addition 
to the EPA-funded Direct' f rain- 
ing Short Courses', grants under 
the several pieces of legislation 
for both pilot -and demonstration 
programs and the uni^^ersity 
fellov/ship and academic training 
^grants programs . The approxi- 
i.mate cost of the EPA-funded 
activities for. this time period 
is over $20 million. . * * 

; Over 10, boo persons in the 
several 'Ipubprofessiohal disci- 
plines .have received training 
under ou:- interageficy progVams. 
Of the 10,000 over -3,000 weVe 
new hires, many were dis^advan- 
taged , and over .d,200 v/ere 

veterans from the Vietnam era-.. 

o 

Over 10,000 more received 
upgrade training under the F-V'. 
PX.A. '72 Amendments and the ^ 
Direct Training 'Short Courses 
for Air and VJater Programs. 

EPA's professional academic 
training and f Jlowfihip programs 
have reached still another 10,000 
pro/essional career environment- 
alists . 



. The '•^course offerings for 
ill these ^"proprarns range iroT- 
"*atc! • -eat^erjt orient 
' '-u .aiul'^identificatiu: 
■ -fungus spore aer 
' ->m pc:^ticides 
• : to membrane- 
;.u''i, . h't^aimcnt pip.-' 

opera rio! . ^ 

In essence-, ihe EPA's man- 
power development and training 
pi'Ogram can be characterized . 
under four separate headr^^; 

1 . Subprofessional/ techrTk 
cal skill training primai'ily util- 
izing external reso\5.rces, ^uch as 



2'._ General employee up- 
grade training provided by in- 
teijnal funding sources. uYider the 
several pieces of legislation. 

3. Direct training short 
courses conducted priir.arily by 

"^EPA personnel at the NERCs and 
regional offices for State, local * 
and piMvate agency per.sonnel. 

4 . Academic training grants 
and fellow s,hips for professional 
career envi i onmen talis t.s. 



As substantial as these ef- 
forts are, they b.ave only ad- 
dressed a small percentage of the 
total needs in the environmental 
manpower needs . /between 1974 
and 1976, the total* upgrade 
training needs for both, public 
and private sectors combined, 
including all {Environmental cate- 
gories , was estimated to be 
slightly over 2 million stiiplent- 
weeks . 

^ J J ' 

For the^ same time period, 
he total new- entry- persorinel 
needs for all sectors and in all 
categories reached appro:: imately 

550 . rir>o . 
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Nov; the bad news! The 
interagency programs formerly 
funded by the Department of 
Labor and HEW have ceased . ■ , 
They have been preempted by 
the- manpower revenue sharing 
concept as legislated by the ''com- 
prehensive Employment and 
Training Act of 1973. EPA nas 
been told by the Department of 
Labor that any funding 

•|onmental programs undo 

* would be at the discret: 
som e ^ Tdr ?4T7 * m"' F'Y'- 7 6 
sponsors at the State an ! Joe 
levels who received 1.9 b^Jlion • 
dollars in employment aryik-ti-ain- 
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ing fund.-; in 1975 and will,' re- 
ceiv.? the amot^amount in 1976. 
The mi" '^1 amounts of money 
avails " PA to do upgrade 

traini:.., ii. . '>e supplemented 
by other- ^^■•irc' . CETA has no ^ 
provision; ' ; upgrading of State 
and lo^al -::)er5onn"el noK do we 
see it heir. substantial! v changed 
in the neai' future. 

The EPA academic training 
grants and felldwships programs,, 
have a dubious fufure at ^est. 
EPA has for the last several * 
year.^ attempted to keep tlrese 
activities solvent but the progno- 
sis i^ 'not good byond FY-76. 

I 

The. Direct Training Short , 
Course programs are faced with 
' a ve^y restrictive tuition fee 
policy which would preclude the 
pa^ ' .cipation of a good number of 
State and local agencies if it were 
sti-ictly adhered to. These State 
and local agency personnel need 
^this training the mbst and are 
the least able to pay for it. 

What v/e are* approaching 
then, due to tht? docategorizing 
and decentralization of Federal 
human resource "development 
funds and the di.'^engagement on 
the part of EPA from full > scale, 
manpower development and train- 
ing programs, is the point where 
we at EPA must devise the ways 
and means to effectively manage 
the system for delivery of thos'e* 
programs in order to ensure 
that they "atidress ^he environ^ 
m.ental occupa-^ipnal growth and 
dtivclopment needs of Si.ate.iand 
loc.nl agencies. Over the long 
ha-(,tli we feel that public employ^- 
meni programs and special revj- 
enue sharing programs may be 
able to iiieet the'manpower supply 
neeciji f-: subprofessional new-^ 
entries, and that, the vocational/ 
technicai educational system, in- 
cluding vocational agriculture, - 
may be. able to meet the bulk of 
.State and local upgrade' needs. 
U'hat remains in terms of train- 
ing needs we hope can be cover- 
ed by direct EPA funding and 
by assisting States arnd localities 
develop the capability to deliver 
^ environm enrr^i-l ma'npbwer develop- 
ment and ti-iiining pi*ograms, 
and insofar 2S possible, institu- 
tionalize th^n-i w^ithin their exist- 
ing delivery mechanisms. 

It is, therefor e the policy of 
EPA, under the current limita- 
tions, to emphasize the utiliza- 
tion of human resource develop-. 



m5!nt'agencie-s and p > grams to 
meet environmental iwanpower 
needs. . .to work with the States to 
meetvthe Agency's higliest priprity 
objective, which is full partner- 
ship with State and local govern- 
ments.' This means "to provide 
sufficient technical, admin i^stra tivo , 
training, and financial assistance 
to State and local governments to / 
ensure that th-fy are able and ^ 
willing to acc':-pt major responsi- ^ 1 
bilities in all ur program areas . " 

To this er.rl, EPA sponsored * 
the National ~ nvironmental Man- 
power Planh:ng Conference'held 
in^Phoenix, / rizona, in December 
1974, The purpose of this Confer- 
ence was to a::quaint State and 
lo :il agencie; with the possible 
resources available fc^r ejiviron- 
mental manpower and ti-ainin^ pro- 
grams under CETA and the Voca- 
tional Education Act. 

■ u.. V -'"^ 

EPA has, through its Head- 
quarters and P.egidnal Offices, 
provided technical assistance to 
State and local .agencies regarding 
CETA, ^o that I can report to you 
that as of^ January 1, 1975, over 
$15 million frcm Titles I and 11 
of CETA has been earmarked by 
prime sponsors for environmental 
employment and training programs. 

Within the next few weeks . we 
hope to consummate an interagency 
agreement bet-.veen EPA and the . 
U.5, Office c' Education \yhich we 
hope will pre ide limited funds 
from both Agencies to demonstrate ^ 
the feasibility of utilizing the ^ 
-voc/ed syster for upgrade and 
new-entry tra ning . Again .. for 
^ the long run, ve view the I;etleral/ 
State vocation 1 education system ^ 
as being th^ final solution to the 
new-ent^ an., upgrade training 
needs generated by enf/ironmental O 
protection p'rosrams at the sub- 
professional evol. In this i-^gard, 
our emphasi^^ will be placed on the 
. area's of curriculum development, 
teacher/instr-actor training, con- 
tinuing and adult education,^ post- 
secondary environmental educa- 
tion, and Federal/State linkages 
for continuatir-.Ti of program anc} 
technical assii tance. 

It is our hqpe that, through 
these efforts wt may be in a posi- 
tion to impact ir.e planning cycles , 
over a five yea:^- period ^ of those 
State and locaWoc/ -'d systems 
T\v^"fch would ae2omrno*date*"an'cI "—"'^ 
continue to proriram for the occu- ^ 
pational develcoment of profess- 
ional and subprofessiohal techni- 
cal personnel e:ngaged in environ- 



mental protection.. 

Further, we will continue to 
work toward ensuring that the 
Nation's universities and colleges 
giveproper consideration and 
clL>K^tion toward implementation of 
r/cariingful environmental pro- 
grams . . 

Finally,, a word about myths. 
A myth , according to one of Funk 
and Wagnalls' definition, is "a 
collective opinion, belief or ideal 
that is ba^]:id on false premise or is 
the product of fallacious reason- 
ing" . There has"been one hell of 
a lot of mythology generated by 
the environmental movement much 
the same as was generated by the 
civil rights movement. .Primary 
among these fallaci^ is the notion 
that environmental protection is 
highly inflationary and bad for 
the economy . » 

In a recent study by Chase 
Econom»etrics it came out that the 
contribution to the rate of infla- 
tion by ehvirqnmental protectioii 
programs was two-tenths of one 
percent for the period 1973 to 
1982. In addition, for each $1 
billion invested in construction of 
municipal treatment facilities over 
20,000 on site-jobs are generated, 
not including those generated by 
manufacture* and transportation 
of goods and materials. With a 
construction grants program which 
approaches $17 . 5 billion (14 Fed- 
eral , 3.5 State, and' local), the 
jobs generated will be in the neigh- 
borhood of 350,000 in directly - 
financed activities. As Adminis- 
^trafor Train told Senator Proxmire's 
committee, "There is simply no 
evidence that environmental re- 
quirements have had or will have 
a marked Adverse impact on jobs 
or existing productive capacity,". 



V/e arrive then at the oppor 
tunity which I .believe will .not| 
present itself in such a clear 



concise manner again in our life- 
time that is to provide the 
necessary technical and executive 
leadership necessary to ensure 
thats^we devote our human, finanr 
cial and technical resources to the 
preservation and protection of- the 
environment , "You, as, educators 
and administrators, have the 
opportunity to ensure that not only 
the Federal program continues , but 
rather , the whole- academic and 
oc'cup'atKDnar cTev 

nity responds affirmatively to this 
challenge,' • EPA has done some 
pioneering spade^vork, but it is 
up to the educational system at tne 



State and locaUlcvfel to reassess 
their priorities and allocate their 
resources in a manner which will 
accommodate what I consi"der to be 
the Nation's top three priorities, 
;1) energy conservation an(^ devel- 
opment; 2) incr^*ses in our pro- 
ductivity, andy3) protection and* 
preservation (Jf our natural re-' 
so^urces .. We will assist you in ^ 
whatever manner we are able 
consistent with our mission and 
authority , 
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Manpower Needs For 
Environmental Protection ~ Water 



■ MV . Chairman, ladies and 
.gentlemen, the theme for thi^ 12th 
Annual Clini(? lends itself most 
appropriately to the subject of my 
address . 

The challenge, as well as the 
necessity for developing human 
resources capable of meeting the 
technical occupSational needs re- 
quired for the protection of j 
. earth's water environment has 
never been more timely. 

' I would like to digress for a 
minute or. two and briefly famili- 
arize'^you with this unique med- 
ium, water-, along with some rel- 
evant facts, so that you may^bet-. 
ter understand and appreciate the 
need for its present improvem^ent 
and its continued protection in 
future years . . 

• "Vyater is, unquestionably, our 
most valuable natural resource^ 
Yet, we^continue to abuse it and 
•treat it as if it were inexhausti- 
ble. In slightly more than 350 
years'we have, Wi-th very little 
effort, managed to pollute practi- 
cally all of the water in these 
United States , a very unenviable 
accomplishment. How did we al- 
low this happen? 

Consider the demands we 
make upon our limited supply of 
water. Today's population of 
200 million people, an increase of 
50 million since only 1950, uses 

a day. Industry^and agriculture 
by themselves account for 354 
billion of these gallons. This 
amount is' expected to increase to 



494 billion gallons a day by 1980. 
Ironically , 'it is these same in- -ci 
dustries and agricultural pur- 
suits, that are larg-ely responsible 

■for the preisent conditions of the 
country's water supply, along 
with our cities and towns, having 
accomplished this ignominious 
feat by careless awd illegal dump- 

, ing^ of waste products, by poor 
irrigation and use of pesticides * 
and because of inadequate arid 
poorly ^'«anaged waste ^r,aatment 
facilities. These actions! in cind 
of themselves, imply ignorant 
and negligent past ,use and con- 
servation of water resources, at 
all levels of our social structure. 
Existing environmental conditions 
are the indicators of grossly in- - 
adequate, technical management 
of our water resources Up to and 
including the present . Obvious- 
ly, there is atriple-room for . 
improvement and growth. 

Trained manpower, in suffic- 
ient numbers, capable of applying 
its technical skills to these prob- 
lems, has neyer been much more 
than £n ideological dream in this, 
country. ^Simply stated/water 
resources, pollution abAtement 
and conservation measures have ' 
taken a back seat while demand ^ 
for water has 'continued its rapid 
'upward spiral over the years. 
The net result is dirty water 
everywhere, with the inevitable 
•and ^hocking realization that the 
day of reckoning has arrived. 

^Considering^ °^liX.,>y2-?.j!i^.2^?ir-^^§..S.f..<. 
water improvement and pollution 
abatement, th'ere is already a 
shortage of qualified support per- 
sonnel in the related technical 
occupations. The country needs 
manpower today just to' bring the 



quality of its water back to nor- 
mal, without even considering 
future use and protection de- 
mands. 



Water Im 
Abateme 



ip]^ovement and Pollution 
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Many 'two-year vocatiopal 
technical institutes and Community 
colleges are already conducting 
prograjns or are developing new 
programs that are designed to 
provide qualified technical sup- 
port personnel for occupations in 
areavS directly and indirectly re- 
- lated to water improvement and 
pollution abatement. 

The Federal Water Pollution' 
Control Act of 1972 proc.laims two 
general goals for. the United 
States:. 

I (1) Wherever possible by 
July 1, 1983, water that is clean 
entiugh for swimming and other 
recreational use and clean enough 
for the protection and propaga- 
,tioh of fish, shellfish, and wild- 
/life. 

/ . C2) By 19'65, no more dis- 
/ charges whatsoever of pollutants 
into the Nation's waters. 

^This is a strong commitment 
to end wafer pollution to the 
greatest degree possible, and 
the Act itself establishes the 
machinery and financial support 
required to accomplish this end. 
It further implies a great demand 

personnel in environmental pro- 
tection, k 

Present Manpower Requirements 
; Dr. Walter Brooking has. 
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veryVjmtly defined several cato~ 
^ gories anij specific kinds^of re- 
lated svippoi-tive personnel re^- 
quirements that can be expected 
to be*es^<5^tial in the near future, 
These were described in, his pre- 
sentation at the 1970 National 
Clinic on Technical Education in . 
* Miami Beach. I take the liberty 
^ of including seveVal of these 
with the followjnc: 

y BiologiCfil TecKnicians 
/ Biological Laboratory Technicians 
.Chemical Technicians 
Nuclear Technicians 
Physical Oceariographic Techni- 
ciali&w? 

^ Scientific Data Processing Techni- 



cians 

Freshwater Fish Culture Techni- 
cians 

Agriculture Chemical Technicians 
Marine Life Technicians <^ 
Marine Technicians 
Marine Laborator^ Technicians 
Water Conservation Technicians- 
Pollut. a Control Technicians 
Sanitation Technicians 
Estuarine Technicians 
Environmental Technicians 

Each of these kii;ads of tech- 
nicians is already or will soon ^ 
be needed in occupations "closely 
interwoven v/ith environmental 
. protection of our water supply : 

As our population continues 

- to expand, new kinds of pollu- 
tants will also appear, water will 
be in greater deVnand, and accom- 
panying new technologies will 
cr.eate an even greater diversity 
of special occupations . Impure 

rdrinking water, due in part to 
improper treatment, today 
causes over 4,000 cases of water- 
born disease, incl.uding typhoid 
and salmonellosis . This could 
become a major problem of , this 
decade as we turn to new sources 
of pollutec^ raw water and accel^- 
erate the reuse of warter . The* • 

' problem exists because hn esti- 
fmated S/OOO of this Nation's 
community water systems in 
smaller communities are deficient. 
They were not designed to cope 
with today's raw water supply. 
Furthermore, the 1,969-1970 
Community Water Supply'Study , 
a field inspection and evalua4:ion 
of 969 community water supply 
systems, conducted by the De- 

»--f)artm ent.of*Hea-Uh'f-'Educat ion— "< 
and Welfare, "disclosed that 77% 
of the plant operators were in- 
adequately trained in water 
microbiology and 46% were de- 
ficient in chemistry related 
to . 



to their assignment, fn a paper 
■ prepared by the League of Wo- • 
men Voters Education Fund', 
' published this past year wiih ' 
money ^provided by the Office 
of W-ater Programs of the En- 
vironmental Protection Agency, 
the need for well -trained , qualir 
lied personnel to construct, op- 
erate and monitor water supply 
systems is -emphasized . The 
paper goes on to explain that 
proposed federal legislation 
would provide the nec'essary 
funds to train these technical 
personnel. The Agency has al- 
ready funded several training 
programs in this country. .Last 
summer, for instance. Tufts 
University and Oregon State Uni- 
versity conducted environment- 
ally oriented institutes for facul- - 
ties of institutions that train tech- 
nicians for the "environmental . 
field . These courses^- were intend- 
ed to increase awareness of op- 
portunities in the field. EPA, also- 
funded the New England Inter- 
state Water''Ppllution Control 
Commission for esta^lis-hment of 
. an in-the-field training program 
for waste water treatment opera- 
tors. Clemson University Sani- 
tary Engineers, led by Dr. John 
Austin, have used Agency money 
to develop several highly innova- 
tive courses in waste water . 
technology ,' several of which have 
since been adopted for use by 
three technical schools the ' . 
Southeast to train studejits to 
m^et the in-creasing' demands for 
water treatment support person- 
nel . 

^TheU.S. Department of 
Labor recently ,indicated' that at \- 
least 45, OOO'JA/aste treatment ) 
plant op.erators will be required 
.' in this country by 1980. 

In 1972, the Environmental 
Protection Agency funded and 
> participated in one o?*^his 
countryls most ambitious water 
improvement'programs . -.The 
International Field Year for the 

" Great Lakes, a^'joint international 
venture entered into by this 
country and the Canadian Govern- 
ment to stuJy the extent of pollu- 
tion "throughout Lake Ontario as 
a basis for establishing guide- 
lines for water improvement of 
the Great Lakes, was a project' 

— wh ich-i^epr-es^nted- more-thamjus^ 
a scientific expedition. Training 
of two year technicians for future 
work in'environme^itkl protect- 
ion was included as an integral- 
and important feature throUghout 



1 ^ ^-^ 

ijts duration. The research train- 
ing vessel ADVANCE II and stu- . 
dents of Cape.Fear Technical In- 
stitute's two year. Marine Tech- 
nology apd Mdrine Laboratory 
Technology Programs. w^e in- 
volved throughout in a unique 
large scale cooperative institu- 
.tional work-study programs. 
Many of these same students who 
pel'formed suppont work. aboard** • 
ship and iTiHlieA^'ency's 
■-^Rochester, New^brk laboratory 
have since graduated to positions 
with companies conducting en- 
vironmeritally related survey^s 
on this cAuntry^s rivers and 
streams. 

Future Manpower Requirements 

Proposed nuclear power 
^plants, offshore oil- 'dril ling , deep 
^ater port construction and main- 
tenance! coastal eng,ineer ing , 
coastal zone use and management, 
continental shelf exploration and 

sexploitation, undersea technology, 

■ marine construction, submarine 
geology/ suBmarine archeology, 
oceanography, limnology, mar- 
ine fisheries, aeuaculture,. and 
marine biomedic;ine are but a 
few of the innumerably water — 
..relajed activities that already :re- 
quire and will most certainly in- 
crease the necessity for protect- 
ion of the water environment in 
future years. Let's consider pro- 
posed nuclear plants and the im- 
pact these will have on future,, 
requirements for trained support 
personnel . A report of theroouth- 
ern Governor's Task Fierce for 
Nuclear Powder Policy, presented 
in 1970, outlined that electrical 
power demands for the 17 state / • 
region would quadruple by 1990. 
By the end of this present de- 
cade, nuclear reactors are ex- 
pected to account for 23% of the 
powej: generation capacity for 
this region. This means that 
thpre will b,e between 50 and 60- , 
power reactors'in operation. 29 
of these are already under ^con- 
struction or committed to be 
built. Each one will use water in 

. the cooling process in tremendous 
quantities , water which must ul- 
timately come from and be return- 
ed, virtually unchanged, to the 
Environment. Regulation and 
control of this process alone will 
require continuous survelliance 

^' arn"d'a^srs:\«5^mie-ritr"-Ori^6^*o 

principal recommendations of th^ 
t^sk force was the encouragement 
of technical institutes to enlarf^e 
their curricula where necessary .* 
to provide specialized training ^as. 
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the number of these facilities 
increases. Such a request has 
already been made by my pwr\ 
institution. Related adtiitiopal 
manpower needs would. be gener- 
ated because these plants, na- 
tionally, will be required to pro- 
vvide their own water treatment 
facilitijes to-^revent endemic 
pollution from several sources. 

It isn't necessary for me to. 
continue^to describe in detail 
each activity a^nr^ its indiviflual 
manpower requirements relating 
to the |Drote^ion of water. I be- 
• lieve this point has already been 
mciJe. The future demand for 
technically trained support pei*- 
sonnel,can only'^^^7row in propor- 
tion tQ,oi^r increasing dependency 
on water. Otherwise, we will 
never reach the goals establish- 
ed by the Federal VVater Pollution 
Control Act of 1972, and the 
quality of our water will continue 
to degenerate to critical levels. ' 

SUI^IMARY ' / 

To summar izo , "because of 
past deficiencies, lack of fore- ' 
sight or whatever, there is a 
current increased demand for 
trained manpower to complete "the 
formidable task of returninj^ our 
water to its original condition. 
There is also the added responsi- 
bility of continuing to provide in- 
creased quantities of this water 
to a growing population, all the 
while being responsible for main- 
taining its quality. In addition, 
there are many nev/ly developing 
areas of water-related technical 
activity that will need to be taken 
into account. Fach one of these 
new developments can be. expect- 
ed to gene^-ate considerable de- 
mands on technical education for 
support personnel in occupations 
. closely related to the protection 
of water . We not only must , we 
v/ill meet this great challenge . 

Thank you . 





B.W.,Saterlee 



Dwight Eisenhower , in a 
speech before the United Nations 
in 1953, pledged the United State?. 
"To devote its entire heart and 
mind to find the way by which the 
miraculous inventiveness of man 
shall not be dedicated to his deatK 
but consecrated to his life." With 
these wQrds President Eisenhower 
launched the '^Atoms for Peace 
Program" arid committed the U.S. ;j 
and the free world to the goal of 
peaceful development of atomic 
power. 

Developments in science and 
technology over the last quarter 
century in medical research, the 

' exploration of space and the utili- . 
zation of the computer* are indeed 
a testimony to the inventive spi rit 
of man. Great studies have also 
been made in the development of 
peaceful applicg^ifpns of nuclear 
power. As President Eisenhower 
dreamed, energy from the atom is 
playing an increasingly important 

. " role in our way of life. . 

My purpose today is to des- 
cribe the nuclear industry , , to. 
make some projections regarding 
its future growth and» perhaps 
most important for this meeting, 
to comment on the levels of train- 
ed manpower that will be required 
to support this growth. 

The nuclear industry includes 
both government and private 
sectors. Within the government 
sector various agencies and their 
contractors'are involved in activi- 
ties related to weapons research 
and development and production; ' 
^ regulation of the entire industry 
from the safety and physical se- 



Manpower Needs 
For Nuclear Energy 



curity of nuclear materials stand- 
points; and R&D activities pertain- 
ing to non-military nuclear appli- 
cations sucl^ as the breeder reac- 
tor . The Nuclear Re"gulator 
Commission is involved in the es- 
tablishment and enforcement of 
safety standards and licensing of 
nuclear facnlities , The Energy 
Research and Development Agency 
conducts' energy research and 
feasibility studies regarding new 
energy sources, including the 
breeder program. The work of 
both of these -organizations was 
formerly embodied in the Atomic 
Energy Commission-. 

The federal government also 
operates facilities for the enrich- 
ment of nuclear fuel for commer- 
cial generating stations and is in- 
volved in generating and distri- 
buting electricity through govern- 
ment-owned Tennessee Valley 
Authority . 

'The private sector of the 
nuclear industry is involved in the 
development, design, production 
,and operation of all commercial 
applications of the atom from 
medical isotopes for use in disease 
research and therapy, to nuclear 
reactors for power generation. 

The business oi-ganizations 
•involved in the design, develop- 
ment, and operation of nuclear 
power generating stations make up 
the largest portion of the private* 
sector of the irfdustry.* These T 
organizations include nuclear 
reactor and fuel manufa.cturers , 
architect/ engineering firm*v; con-, 
structors, technical consultants, 
and the commercial utilities them- 
selves . 



A survey of occupational em- 
ployment conducted by the B.ureau 
of Labor Statistics for the Atomic 
Energy Commission in March 1974 
shows total employment in the 
nuclear energy field to be app- 
roaching 180,000 divided fairly 
equally between the government 
and the private sectors. Interest- 
ingly, however, the private sect- 
or shows rapid grov/th in the num- .« 
bers of engineers , scientists, 
technicians and nuclear reactor 
operators employed, while cm- ' 
ployment in government-owned 
facilities has decreased. Accord- 
• ing to the BLS there was a drop 
of 10,000 in government-owned 
facilities betu^een 1971 and 1973 
while private nuclear industry 
employYnent rose 24,300 to take 
the Jead for the first time in total 
employment . 

Based on the increasing world 
demand for electrical energy, and 
the increasing scarcity and high 
cost of fossil fuels, growth in 
the commercial nuclear industry 
seems certain to continue.' Over 
the lasfSO yeaVs demand for 
electrical energy has increased at 
a rate of about 7% per yeaV . To 
visualize the significance of that 
figure, consider that a 7.2% an- 
nual growth rate represents a 
doubling of energy demand in one 
decade . 

All indications are that de- 
mand for electric power will con- 
tinue to grow at a somewhat simi- 
lar rate for the remainder of this ^ 
century. While there recently have 
been some forecasts of significant - 
ly lower rate ofvload growth, part- 
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ly due to enerpy conservation 
efforts, this would appear to be a 
short f-rm phenomenon . V/hen the 
realities of the situation are anal- 
yzed, the inevitable world popu- 
lation icrease , the grov/th plans 
of our society and the world in 
terms of industrial production, 
transportation » housing, and jobs 
all translate to energy. It is very 
conceivable that electric output 
in the U.S . alone could reach 11 
trillion kilowatt hours by the year 
2 , 000--that's five times the total 
installed capacity today, 

- To meet this increase in^de- 
mand, it is estimated that by the 
year 2,000 43 v- ai, the wor Id's i n - 
stalled electric&l:^ 'v-neratine capa- 
city will be nuclear as contrastt^d 
with 5^^ today. In the U.S.^ alone, 
nuclear generation is expected to 
increase from 4% of total capacity 
to -20% by 1980 and over 50% by 
2,000. Dominant incentives for 
this growth are the favorable 
economics of the nuclear fuel cycle 
compared to fossil fuel, and the 
shortage of oil and natural gas . 
Federal government projections 
of 1982 fuel costs for 1000 NUVe 
plants starting up in that year 
indicate that coal will co'st approx- 
imately twice as much as nuclear 
fuel. And the projected price and 
availability of oil at that time will 
make it an economically impracti- 
cal fuel for base load generation. 

Although capital costs foi*'' 
nuclear power plants are some- 
what higher than for fossil plants, 
total generating costs associated 
with nuclear plants are lower due 
to less costly fuel. This ti-ans- 
lates into lower rates for us^rs 
served by nuclear utilities^. For 
example, one northeastern utility 
recently told its customers of a 
19% reduction in the fuel cost ' 
adder when a nuclear generation 
station went on line after being 
down for refueling and mainten- 
ance . 

In terms of reliability , the 
performance of nuclear plants to 
date has been very good. Compar- 
isons of nuclear and comparably 
sized fossH plants show them to 
be about equal based on theii- 
relative availability to generate 
electricity. The United States' 
most experienced nuclear utility, 
Commonwealth Edison of Chicago, 
has. reported that for 1973 its four 
large nuclear units averaged 82% 
availability pompared to 69% for 
its coal fired units. 
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As- for' safety, nuclear plants 
have successfully met very string- 
ent and escalating safety require- 
ments . Extraordinary emphasis on 
safety dating, from the industry's 
beginning has sustained nuclear 
power'*; outstanding v/orldwide 
safety record. Despite the fact 
that the industry is relatively 
young and the technology complex, 
there has not been a single nuclear 
'related fatality or, injury to any 
member.-of the public as a result of 
commercial nuclear plant operation. 

Based on this track record of 
safety and reliability, and offer- 
ing an economically attractive solu- 
tion to the world's growing energy 
p^'oblems , the commercial nuclear 
industry would seem destined to 
continue experiencing fast growth . 
.-\ controversy continues' to rage, 
however, between those that ex- 
pouse nuclear power and a relative- 
ly small but vocal minority that 
feel the risks are excessive. That 
there is risk involved, as, is the , 
case with all endeavors of us 
humans, *is true. What is import- 
ant to understand is that the risks 
are manageable, and that the pro- 
bability of an extremely serious, 
or catastrophic occurrence is no 
greater than for other comparable 
risks that are i*outinely accepted 
l)"y society. How many of us, for 
example, concern ourselves v/ith 
the risk thafa meteor will slf-ike . 
a major population ceriter^Yet 
that risk is roughly equal\^ the 
risk of a major nuclear accid^t . 

The end of this decade may 
well be a long way off. The real- 
ity of the matter, however, is that 
as operating nuclear plants con- 
tinue to generate electric power 
safely and inexpe: 5uvely and it 
becomes more clearly evident that 
no environmentally or economically 
superior alternative energy source 
exists, nuclear detractors will 
■ face a continuingly more difficult 
task in attempting to block the con- 
struction of additionaV niiclear gen- 
erating facilities. So, short term 
aberrattC>ns notwithstanding, the , 
commercial nuclear industry seems 
destined to continue its growth 
wh.iTe playing an increasingly more 
important role in achieving the 
energy independence goals of our 
nation . Quite to the point of my 
subject today, this growth will re- 
quire a continuing input of addi- 
tional trained manpower. 

Letus look then at the man- 
power situation in the industry. 
Since I speak to you as a represent- 
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tative of a vendor, supplying 
nuclear steam supply systems and 
nuclear fuel, I will limit my com- 
ments concerning manpower to 
only the portions of the indqstr-y^" 
engaged in actix'^ities related to 
commercial power generation. As 
v.e've said, that is where the maj- 
or growth is occurring. 

First, keep in mind that based 
on current experience, a schedule 
of up to ten years is required for 
a nuclear generating unif^om 
site selection through construction, 
licensing, and commercial opera- 
tion . 

.A ten-year construction sche- 
dule and a price tag of nearly a 
billion dollars, for a twin unit 
nuclear station totalling about 
2,000 MWe adds up to a fornvidable 
project. As for manpower require- 
ments lo build new plants, a 
recent Ar-.erican Nuclear Society 
survey points out that an addition- 
al 1,020 engineers and technical 
persons and 925 non-engineers will 
be required to meet the combined 
staffing schedules of the utility, 
.A'E, reactor and fuel vendor, 
etc for each new nuclear power 
plant that is built . 

To understand the manpower 
challenge facing the nuclear in- 

, dustry we must relate these single 
plant needs to tfie projected in- 
dusti*y growth during the balance 
of the century'. President Ford, in 
his recent State of the Union ad- ^ 
dress, outlined a program .to deal 
with the nation's energy problems 
which envisioned 200 nuclear power 
plants in operation by 1985. If a 
goal of thi-s type is to be achieved, 
utilities, their suppliers , etc., 
will have to recruit and train 
sizable numbers of additional per- 
sons - engineers , -technicians and 
others. According to the ANS 
survey, almost 17,0Q0 engineer^ 
and 21,000 non-engineers must 
be recruited and^traihe8 by utili- 

, ties and other nuclear industry 
organizations in the next decade 
to meet industry requirements., 

One could » of Qourse, debate 
the accuracy of these projections 
insofar as the absolute numbers are 
concerned. Rut the major thrust- 
that a great many trained persons 
"are going to be needed over the 
next several decades~is inescap- 
able. There are jobs now available 
in the nuclear industry and jobs 
will continue to be available in in- 
creasing numbers in a variety of 
technical and support functions as 
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design and construction work pets 
under vv. ay for ricTditional nuclear 
plants. 

With these sipnificant man- 
power requirements in mind, let 
us-cpnsider thc'^raditional sources 
of manpov. er ., ' 

The nuclear industry has re- 
lied upon three principal sources 
of manpower to support the design, 
licensing, construction "and opera- 
tion of nuclear power plants: 

\ 

1 . Employees of utility com- 
panies and other industi*y partici- 
pants who are reassigned to nuc- 
lear activities: 

2. The military, mainly >'?.\'y 
nuclear trained personnel, and; 

3 . Persons recruited from 
universities, community colleges, 
technical' institutes and the like. 

One of the problems the in- 
dustry faces is that these three 
m.ain sources of manpower in the 
past are likely to provide insuffi- 
cient manpower in the years ahead. 

First, the numher of conven- 
tional pov.'er plant personnel 
available for as|;ignment to nuclear 
activities, wili bl^- limited, as many 
of the best qualified individuals 
have already been reassigned, so, 
this source will be harder to tap. 

Secondly, the availability of 
experienced Navy riiUcle'ar trained 
personnel is likely to decline, as 
the military is facinp severe bud- 
getary restrictions and is placinp 
much more cm.phasis on retention 
of its trained personnel. 

Finally, there are also con- 
cerns about the inputs available 
from universities and other educa- 
tional sources. Results published 
. in Engineering Education magazine 
in 1974 revealed that the numbei* of 
four-year engineering degrees 
pranted in the U.S. is declining, 
Knd based on current enrollments 
ivill continue to decline in the next' 
four years. Engineering Education 
reports that in one'recent year 
onTy 324. per.sons received BS 
degrees and only 387 r^eceived .MS 
degrees in nuclear engineering 
in the entire country. (Mechanical 
engineers and electrical engineers 
who have taken nuclear engineer- 
ing options or courses are also 
well qualified for positions in the 
nuclear industry, but their num- 
bers are also relatively small. 



I do not want to leave the 
impressiod, however, that all^ 
positions in the nuclear industry 
require special nuclear -training . 
In my own comp^any, for example, 
only a relatively small portion of 
the v.'ork requires the training of 
a nuclear engineer. Other en- 
gineering discipl ines are required 
in great numbers, particularly 
m.echanical engineers for mueh of 
the work is component design of 
pumps, valves, piping systems, 
and other haiMware. Meverthe- 
less, it is true that ^i: more nuc-f 
le ' trained technical persons / 

e available, their skills coudd 
b well utilized within the "in- j 
du.-try. The Engineering NTar/- 
power Commission reports tha't 
after considering those that enter 
graduate study and other correct- 
ion factors, approximately 800 
ntJrriear-oriented engineers^ enter 
the .job market per year to meet 
the projected BLS demand of 
1 , 700 per year . - 

We can conclude then that 
the nuclear industry is facing a 
manpower shortage that could 
inhibit achieving -the country's 
xiuclear pov/er goals unless cor- ^ 
rective steps are taken. 

What are some of the steps 
that we in industry and^you in 
the academic community might 
take to assure an adequate flov/ 
of properly n-ained individuals in- 
to the growing nuclear industry 
in the years ahead? 

First of all, we must step up 
efforts, to encourage young 'mtp 
and women to pursue teclinical' 
curricula. We must put to rest 
the notion ,^ fostered largely by 
the highly visible volatility of 
certain industries such as aero- 
space, that engineers are in over- 
supply, and lilcely will continue 
to be in the years ahead. The 
fact is that the high, technology 
growth industries, of which nuc- 
lear is only one, are going to re- 
quire a large, continuing input of 
technically trained people over 
many years. It is ironic that 
the current refcession, as in pre- 
vious ones, many positions re- 
main difficult to fill while so 
many persons are unemployed. 
For exapaple, I live \^ a. densely 
populated county where the un- 
employment rate now exceeds 9%, 
yet many employers are regular- 
ly advertising for engineers,* 
technicians, machinists,- and 
other skills. So, I believe our 
joint objective should be to match 



as best v/e are able the output - 
of educational institutions with 
the requirements of the industrial 
community_and that clearly means^ 
'' increasing the^ numbers of in- 
dividuals in engineering and 
other technical curricula. 

In this connection, special 
emphasis must h(j placed on • 
achie\'inc a dramatic increase in 
the numbers of minorities and^^ • 
. v%^omen pursuing a technical ed- 
'ucation. I won't take time this^ 
morning to go into the data - 
hopefully you are a\v;ar^ of it. 
Suffice to say, the cdrrent and 
projected near ter-nj^Jiutput of 
minorities and v.'omen from en.- 
gineering and technical schools 
is alarmingly low in relation to 
the targets of employers as they 
strive to meet F.EO goals and 
'obligations. I can say with 
complet** assurance that qualified, 
technically trained minorities and 
Women - especially engineer s^r^ 
will be in high demand foj* -/ears 
to come. So I urge you to en- 
courage such persons to consider 
engineering or other technical 
programs which can lead to very 
rewai'ding careers. 
f 

Returning more specifically 
to the nuclear industry, I sug- 
gest that efforts to understand 
more thoroughly just_ what the 
»-.arket needs are - particularly 
in the geographic area served 
by your own institutions - would 
be productive. 1 understand 
that, most of you represent two- 
■ year, technically oriented insti- 
tutions. Undoubtedly, some 'of 
youi* students will go on to ob- 
tain an undergi-aduate degree at 
ta four-year college or univer- 
sity, and, as we've said, hope- 
fully you will be able to steer 
many of these persons in the 
direction of an engineering educa~ 
tion.' But what about those who 
enter the labor market after two 
years of college? 

Are you fully aware of the 
potential opportunities at your, 
utility company who may be op- 
erating or building a nuclear 
generating station; 'at an archi- 
tect/engineering firm with its 
headquarters or a branch in your, 
area; at a servici; company in 
your area serving the nuclear 
industry^ or possibly at a pri- 
vate .or gov.ernment laboratory 
engaged in nucl^r work? As 
.the industry grows, jobs for 
individuals with associate degrees 
will be available in- quality con-' 
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phasize that for the remainder 
of this century there are only 
rvvo sources of energy which we 
can use to replace oil ar. d gas 
and these are coal a-id r uclear 
energy. I believe v e v , 11 have 
to greatly expand our u^e of 
both coal and nuclea^r energy in 
the next few decades in order to 
meet our needs. Whei'o 'possible . 
the emphasis should be on nuc- 
lear energy because, it is less ' 
ecologically disturbing and on 
balance safer than the use of 
coal. Further, the fossil fuels, 
including coal, are limited and 
have vital uses other than burn- 
ing for energy. They sliould be 
conserved for the future as much 
as possible. Nuclear fuels are 
useful only for power generation 
and with the breeder reactor can 
siipply w'orld power needs indef- 
in^itel y . 

oT^our^T^^e nation is try- 
ing to develop additional sources 
of energy such as sular power-, 
geothermal power, fusion, etc. 
None of these' sources have 
- reached the point where even 
their basic suitability for large 
scale use for central station 
'power generation has been de- 
mdhstj/ated and none is apt to 
supply a major -part of our en- 
ergy needs by the end of the C 
century. , Thus , for the next 
few decades we must look to 
• coal and n44,plear energy and^ to a 
j,^ reduction 'of energy u^ago to 
accommodate the shortage of oil 
and gas. * . 

■ 'I 

in ^iT 
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ducational Fac :ies Plannhv 



Pruc" ^'-'alker rind Daniel 
Boone, from the , architectura. 
.firm of ^''alker, Mcnough, Fr. 
and Lyerla, prefaced their re 
marks in the "Educational Fac 
ties Planning-' wor-kshop bv < 
plaining their firm s role in 
sif^nine technical educati-^n : 
ties and by presenting slidi- 
sho\ving many of the feuildir 
the ^irm has designed. 

Most of^^ti/eir work with ■ . 
nical -r4ucation facilities h?s 
in designing the facilities a?.'. ■ 
of correctional instity>inn s r*^ >: 
-plained Mr. Walker, one uf 
four general, partner s in the ri. 
Although the firm has not spec, 
ized in any one area, he said, 
their principle area nf empha.*- 
has probably been correction, 
facilities.. - 

The slide presentation dir- 
played the variety of building 
gind projects with which the f: 
has been involved. Amone th rr. 
were Spokane ' p V.' a sHinr: ton \'" vter 
Power building, the Washington 
'State Pavilion built for K.xpo "74 
the women's correctional faci: ■ 
at Gig Harbor, Washin::tpn, :\ • 
cational-technical education fr 
lity at a high school in \\oscov 
Idaho, and other hospi--*?-^, in- 
stitutions and building . ^ 

Walker ana Roone Jividc 
remainder of their discuss^ior 
*"tw6 main categories involved 
facilities plannijig: the pre--S' 
ion and post-selection phases 
" The goal that we feel every arc 
itect and client must try" to achie 
Walker stated, '^i.s to receive ih- 
best value in terms of. the build^ 
for the dollar spent. That is e: 
sentially the overriding goal o: 
what we areall trying to do." 



The pre- selection c-Uecory, hv 
-::inued, involves ihe responsi' 
:ty of the client and his role in 
itributing Jo the achievement of 
.=; goal. This phase, he ex- 
plained, is often minimized or q\ cr. 
' .\-erlooked . Many clients don't 
want to spend a ereat deal of time 
■n selecting an architec: . and will 
)ften re":v on obtainina sn archi- 
■ '-ct th: did a job for ''somebody 
:hey kiriwn . " 

"Every job," Walkei* said, 
r:ose7*\'es a very sincere and car-e- 
*• ' selection process." Generally, 
-^ntini: that involves '"irst or 
nnoun ii the job in a public 
.spape;- publication with a 
!('t, one- -ragraph description. 

Those V. » have responded 
>uld then sent a brief quest- 
maire tha: delineates their quali- 
ntions concerning the specific 
i(/t; requiren^ents , to which they 
are to respond in writmg . A 
screening committee can then eva- 
] :ate their ansvers and scr'een 
t'e respond en: ^ for personal pres~ 
ntations In an hour- or portion 
in hour -inL^ presentation, with 
;;roropriatc criteria, the client has 
th- opportunity to'find the most 
cuj-lifi ed architect . 

Tn this selection process. Walker 
explained, the client should eval- . 
u ■ Le carefully each resporidihg ' 
architect's qualifications in iour 
p;iain areas: quality, organization, 
experience and committment. * 

The first of these, quality, can 
best be determined^ he sa.d, by 
checking the architect's cualific- 
ations with other architect.^. The 
profession has regular pattern 



of ^ompetition, Iker explained 
in -vhich all proj cts are evaluate 
on an annual ba' s. This is a ve" - 
effective- metho^' )y \ hich a clier t 
can iudge the c -ilitv of work^acc 
plished by any ir^dividual firm. 

A second important area for 
consideration i,s- org' nization--th > 
personnel and organ: J^ational maV' ~ 
up of the firm. A client must knc 
the people with whom he will be 
working—can he communicate with 
them? can he trust them? does the 
op^ratirin run smoot* y and etf <'- 
iently? "Valup-ting tne organir.at:on 
.'^^^\lker =aid. simply involves spend 
in2 timf- wi^h the people who will 
be in\'olved in the pt-oiect. 

The criteria fo. -xperience, 
Wrdker cautioned, ^ ' ould not 
always be limited to experience 
with the pa'rticular type of build- 
ing the client -needs . Although 
evaluating the samr type of work 
previously d( ■ by an architect 
can ht :p :r. 4ing his experience, 
the cli':'nt she. d look to other types 
of buildings as well. "I: a firm has 
done a quality job on a i^ospital," 
\^'alker- said , "it certain, /'follows- - 
to my way of thinking-- riat^thev 
can do a quality job on an educa- 
tional facility. It-may take them a 
little. time to educate themselves, 
to get oriented, to discover your 
.-needs. "Rut doing the quality job 
on a hospital has identifie'd that 
firm as knowing the appropriate 
procedures and dedication tcr' get . 
the proper job done." 

t fhe fourth area of concerji-'- 
equally important in the selection 
process~'is commitment. The 
firm must be in a positi/gn that 
allows them enough time to take* 
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^r^nue: The Host-Selecti on Phase 

Dan* Boone, n. senior associate 
*and oroject manager for the firm, 
explained his role in the r^rchitec- 
tural procedure as more ni-ocess- 
than ,Droduct-oriented . He spoke 
specifically about some of the pro- 
ceF^ses and methods that ar^ utilised 
wby firms to insure reachinj^ the 
Soal of producing quality pro- 
duct at the lowest possible dollar 
output. 



Vov: can See. c deluded, 
^ne, '-nat to be e rectjve, arch- 
:ts must attempt x :> re?.ch har- 
■.y not :?nly. between function 
econc;Tiy';''but also between ^ 
firm s '^\vn persrrmel and 
client. 



"Architecture." he stated, "is 
a problem-solving prgfe^sion, ^''e 
are most concerned wit-h finding the 
proper h alance bet-vVeen function 
and economy.'" Their firm, he e::- 
plained, uses a "programmed" 
approach. In other words', they 
employ n specialist in design, who 
does nothing but design. Another 
member of the team is an equipment 
specialist, who works only within 
that speciality- Each employee has 
a specific area of expertise- -and 
works exclusive}y in that aro . 

"~'h., s approach," Boer:- -,1:^, 
"allow- -ach member of ih-e a-'chi- 
*tectur- " 'earn to grow and n^rure 
v.'ithin s area of specialtv Mew 
technic os : products and - iterials 
can -be i-^refully researcher . Fach' 
specials- t can remain close^■ in 
touch v.'tth what is happening in 
his area . " 

This type Q.f -efficiency , coupled 
with a close, ongoing association 
with the client, can help the,archi-^ 
tect..achieve the necessary quality 
in any^building proiect. ^ "^ommuni- 
cation and ef^'ectivo teamwrrk," he 

said, "cr)nstitute t.ne approach that 
we feel is most effective. The thing 
that mojTt architecrual fi^ms fc^-get, 
hov/evF-, is the fact that the client 
is the rr.ns't important member of ' 
the tean , 
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^^e:r cs Perversion anc 
fee njcal Education 



"The Unitec State- is -.n islnnd 
in a r^fitric world," stated Dr. 
Virpir,ia ^^hite,* area leader of math 
and science at .Tuanitri High ^chr 
in Kirkland , U'as;- i np.ton . Tr. 
^*'hit-*, speaker ir he ''Metr: cs 
Cor "orsion and " chnical ^ tica 
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As far as ac:ual lej^is . Fition i.s 
cor. '^rned, she crnlained , theU..^. 
was -'nabled to u.se the metric systcr 
as r--rly as 1866. In treaties of 1875 



anr 1900. 37 countries adopt 
th' metric sy.9tr- ind ostabi 
a ' Kinninp comr -sion in wr 
Tr-itf-d "^^tatos ha r. \ -(^n r''tvi-- 
N Mie of the enr". er m* mor ^ v 
le 'islation pa?;^ 'd onc " 'nir 
nu^tric systerr. }- is h een m: 
she SJ^id; and r thr-.. rrh 
(HR 59) has pr vir 1 c 
enabling fund^ to ite- 
efforts arc ofter. ov :-la::::>]: i,: 
redv. id ant . 
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The feeder ri. ' over nment , Dr. 
^Vhi*'^* explained, is not at this 
point concerned ^bout metric con- 
version in the schools. 'Schools, 



she said, in the Science ^nd tech- 
nical ,departmen^\ have always 
had pood touch with the metric 
sy 'm - The concern is mainlv . 
directed at change^ in the common 
measures for trade^ and industry. 
'\':e have some res'^tance," she 
:5tated, "and one :he reasons 
that came up to defeat the latest 
] £;islation on metr"3 was the fact 
mat the trade unicr:s were not for 
i: They eave marrv reasons — 
f ch as the difficul.ties of tool 
c'- ?.nReover and th e expense in- 
'. ved . f 



mar ke 



These problems , she felt, ari- 
^et by the manv h-nefits of metric 
V ^ . "In addi- 
' V' - 'rc the on:y 
ti-.r'^ s not metric , " 
■ V nust consider 
s. What's 
:ports that 
We once had 
!. or all 
Our materials 
■is were so 
-rs would send 
to learn and 
V boupht frtDecial tools to 
■~. :-rican pc -^ds, and witih 

e manac^d to emulate- 
' • s examn.-5s and exper-tise- 
world ■ competition 
Or . '^^'hit" -stated , "we're 
enough to cr-^rinue with our 
old mea^.tire and the^'-; s no hope 
r-L": this point for us t n chanpe the 
world to our system of measurement/ 
T-) compound the problem, she s^id , 
the Common Market .nas said they 
v.'ill not accept any poods for bid 
beyond 1978 that are not in metric. 
By that time, the country wanting 
to do international bi^siness will: 
have to convert those items they 
intend to put pn the international 
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this mean?" asked 
means that we have 

- indication that the 
• .s inevitably comiing 
.-'rates," ^There are 
:oriversion currently 

r the country, sho 
:r:r conversion and 
inn- Soft conversion 
'"iin^e in t}- • nrtr.al 
' all the sp ci: ations 
Pi netric. ' I wculd 
■ *hito said, that 

- '.ve'il rpanage to trade 
in 1978, because 

\: s re?.l:-' impossible t^ charge 

;r-at q-„:c-:ly on the pr :-iar\ lanu- 

tr-.eturiLi rnaterials . K' -ryt- ng will 
no described in rr.f?tri: twer though 
materials rem -.in t - sa- > sizes 
nnd sha:^ . ''' 
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:n these factor: nv .ved 
n the -^tric^ changeov htrve" 
tefini^ impli cations fo:' "hose 
nvoh. in technical e ucation, 
! r. VVh:..^ explained. V'^'ve g6t 
a bad ion for a few years while 
the char_peover is occi:~*rtng , " . * 
she stated, "because w^'re going 
to have to serve both m.' sters. 
There wMl be some v/ho wiii upbraid 
you if .'ou haven't tau>;r:: the custo- 
mary system and others who will 
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Mr. :ze technic . ■ : nr ? 'v ih 
th* Cor-.prr -.or.-ivr- ''mr loyr^'/^nt 
ar '- Tr^.i'nirs / rt oi Wi"'^ (C"""'A; . , 
ar * to -.emonstratc* h-^w tech'' ical 
e-^. v.ca: can vork with, ^-^r- le-- 
mrnt'ri:-.:i bene:'it trom the CF' A. 
audienc mnmh^rs,v.cre uivr the 



opporu-inity to '*ie\v the- A 
three distirxtlv riifieront viev noints 



. Implcmentrition of 
visor of GET A Proprr: 
l*.S. Department of I. be- 
?\ \^'bo defined and c-^ri 
lecislatlon, ni*/in£?it 
nhri- methods for imph 
rcKvard ^. '^inni^'r, ^^ r: 
noordinatinn Officer ' 
Depai-tment of Healtr 
and ^'-^elfare in Reci-^i: 
of HHEU^'s role in r~T 
and Progr^mmine^ " nr 
'Tussell, Krectron ^ - 
Coordinator atVM. .:*!r ■' 
^^arper College ir 'al^i::: 
who outlined dev- lopr-' * 
and evaluation for 5p'- i 
proposals . 

An Overvie\y 

"CETA has "been - 
many fashions, ■ bep 
''Some say it is a mnV ^' 
monster. Others*-:.."^ 
maior ch .nge ^n t:, 
manpower training •■ " 
nation since the ea:' 
soine believe that v '.I '^v. 
have changed the ^r" ^ 
the same . " 
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McCorkle went on to. e.-.r/i- n 
that he felt a person's per^roecTive 
of CETA would depend lo a great 
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Fo np 
" the Cc"- nev- 
;.-er Plannir: 
no'.'cd to sv:'- "V\ 
. I „ ' ■ t-j TTiod e f / ■: ■ ~ 

T,- "~ : ■ : rcv^aseci ; : - ' 
--*"^- r-r. "i :ocal ottic r,- r 
rie "ind ex ecu tic nf 
.-^r - -orr-r^s. "CAy S 
:ci identify comTn\:riity 
^^ *nri<]r- explained . "to 
\.K'V -i* the -\-.'aiiahie data and 
:r '?*nia:ior. on the trainin^^ needs 

^eopie v. ithin their jurisdiction , 
;u ^lyze e: :stinp programs as they 
r«- ate to the fulfillment of these 
needs and finallv to submit rvc'Tri' 
mendations for the kinds of pro~ 
f.rrams tict v/ould be furided and . 
v"-*o th'^ r^opram operator 5 wo- 
be . ' T sMpport th s new rnfl'ienc: 
N^cGork continue^ , the V^anpower 
Administr^ on establish!^;: a policy 
that "ferie jucif^rr.ents -.vill not be 
substinuc: :'or :hose of aoproDriate 
.state an" v^al officials if theii- re- 
corr-nend..;:Dns are clearly repre- 
sented, cr^-:-y rut objectives of the 
leczislation anc: are reasonably 
suitiid to loral needs and are con- 
sisted with existing laws and inter- 
ap^ency asi* - en: ents . This policy 
rerr-ainp^in -fft-ct today . - 
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\ ! cCork . er onr..'. 1 y ^, n s - u nd 
iecentr^ li::Tit:f n p'- licy effective. 
A my belir:/" he said, ''th-.i 
there is a "strong comn-; itm f^nt and 
rruch intec^'ity at :he k'ca; lev*-) 
ir. dealing -.vith the coT^-.plnv p-t:)-^ 
e:: ;-ris prr?entO;i 'n 'hx CF ' iecis- 



V'itr»! i\ ':: -nc'ii ^"^i IvKis - r^rion , 
rlrr.ininsrration in \9'^Z rr. "ved 
-»lement an aomini^^trative 
r ' decentrr'. izn tio-^ ^nd ciecatr 



^ v.- ■ -.on tr. the ma 
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vhil ■ '""one -e^ 
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•.'.it**- 1 nev del 
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-ct 0-' 1973 . Th^ 
'iy o\ :iinc^ the ^ 
. ^inec in the Act , 
McCorkle: 
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lUoc -,ied direct. 



TITLE !I . 

\> 

•^ublic Err.ploymen ' Pro c rams ' 
basic Tilly is administer*^d in a .siTni- 
lar v.- ay as the Section Krnergency 
Ernploymer.t Act of 1972. The pur- 
pose of the Title is to prov: je un- 
employed ?Lnd underemployed 
persons with transitional emplr - - 
mer.t ir jobs p^-oviding needed prblic 
ser.vice^s in areas of substantial 
unemployment and ^v. her ever 
ferLsibl-e, related 'rra.ininE and rnan- 
po-r/er sefviccis to enable such 
persons to mo-.-e int^n unsubsidized 
emplo^-ment or trairinc- Ninetv 
percent of the fund? under this 
Title must be used for v/ages ar.ri 
■ emp.'.oyment benefit? to enrolle'^^^. 

TITLF in 

"Special reder?*! Rcsponsi- 
bilitie?" rec iires that the Seer rsrv 
shall use funds available under t' is 
Title to provide additional manpower 
services authorized under T:tlt- I 
and n to segmt-nts of the pop il.' 
tion tVia: are in particular need -^f 
such ser- ices, i.e, ,* youth, old r 
workers, persons of limited Kncl:Bh 
speaking ab:lit\', etc,: to provce 
■service tf- Indian tribes and band: 
through ? national program; to 
pro% ide less titan five percer^ 
of these :'::nds for migrant and 
seasonal r'armv/orker ^tanpo^vev 
Pro2jrams: to provide financial 
assistance for special youth r^r' 
aranis (i.e. . Meighb^^rhcod *^'cu:h 
Corps), as well as chronically ur - 
employed, special proc^anis leac; 
inn to career opportunities, spec vl 
services to middle a^ed and olri'^v 
women, etc., and requires he 
secretary to conduct a study of tl 
ex^tent that artificial barriers re.-- ict 
opportunities for employment anc 
ad- "ancement within agencies cor 
dvi'Ting programs under this Ac: 

TITLE IV 



EstabMshed the Job Cor-^s within 
the Department of Labor as ■ nation- 
ally Administered Program "vith no 
basic chances . 

TITLE V 



Establishes a National Commis- 
sion for Manpower "^olicy . " 

TITLE VI . 

/■ 

Signed into law by the President 
on December 31, 1974', provides for 
additional public service jobs and 
training programs for unemployed 
persons. 
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:lec:s- 




resolve th^i^se ' 
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car 




i~r. - (^. I wouh;. ar— 
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?rr.ec: 



th-.t \c .: v.-;!l be a full partner in 
ai" in:: these decisions and resolv- 
ir _* thr • ^ problems^. I believe such 
o^ ir :t:c- is.r^er^^-auisitf^ to the 
sur ro- -w'i c -.-elopment of CETA . 

>inc r^: :HVr5 Pole in CFTA 
^.ar .:nc and Procranminc 



'Vh c?th ;^r you are an old hand 
r r ,nt: -.-eh,' new to manoower 
;oiar_- iriv: , ' began Kdvard 5;ngler, 

you -^rrbr^bly have come to 
^-ea!- :he DHEV." has a signi*- 

"ienr . r-h- in manpower training 
acti- lie.' n your community.*' 

n 3 "'4, DHEW programs 
- ' -.in ted fr V betv-'een 40 to 50 
•r ^nt o:'. the total federal out^ 
■/ ^ :hr manpower efforts , he 
)r.tirued, p ointing out that maj- 
DV^'h' manpower programs in- 
chir c.iti nal education, voca- 
1- .-\b . ijtation , adult basic ^ 
:■ ii ' education, allied 
Y viH - anr.-nver, paraprofessibn- 
r, tr" ng r^nd supportive ser~ 



wFTA , Slngler said; 
i:" ."ion of programmatic 
o:- M^tv '.'n the Department of 
^ ")C.'_ : and Hew was some- 
— " -ff v rtive. HEW. by failing 
-r - "S.^- ,-ely support the old 

nb' nning process, contri- ' 
t;: lack of coordination. 
::c' npl -^mentation of the CT.TA , 
un-:'d, HEW has been com- 
searchinft^for ways to 
■ n ::)out a truly comprehensive 
rr ^or' planning process . With 
- of :he Act in August, 1973, 
■ aechately engaged in joint 
!sr "1-^ vith DOL to delineate" 

.Ur , GET A, In June, 
'7-' .Nh'nurandum of 'Agr ee- 
"r. tw'-.-n HEW and DOL was 
n* containing sections pro- 
following: 

t' nica': assistance to DOL 
ae i^-nonsors from HEW; . 
regional offices review 
■ e sponsor's anniial plans; 
and DOL regional office 
• -w of FEV; 'grantee plans., 

ilowinij the signing of" the. 
r-ent, a manpower coordin- 
:ie- mit was created in the 
Ti' ' -: each HEW Regional Dir- 
t'* 'The existence of this 
ah :^ach regional office , " said 
_ , "is an invitation to the * 
rrn— .n- er training professionals 

creaT:ve ideas on how 
^*'''s :xistins methods of doing 
""'inp" -t^r -hiibinetjb can bt mpre 
csc 'T ^iv. to your needs and the 
■;\ r^.TA . " The manpower . , 



V 



3o 



coord :nati<*-'n st- cr^n provide 
** 'technical assi^: nee nnd iniorma- 
tion regarding inrinpowor 
efforts. Tn the .:turc, the HF.^V' ^ 

offices hope tc I'i in develop in e 
service co^M-d'. -.".ricTh arraneemcnts 
such as purcl: - of services, 
sh a r i n s of - "^'^ - ^'^ • j o in t pro p. ram 
planning and t vr aram administra- 
tion, pos;s:bie >u '-station in u oi 
staff from one r'-eram to r.r.other , 
and joint service referral proced- 
^ ures . 

HFA'^^'s cor-irr. itr-^-nt, Sineler con- 
tinued, is ir. a :d;:rm better coord- 
ination in proem :r. plannin-s and 
service delivery "Development 
of a syster-: :o c<'- -^'dinate the act- 
ivities of a i ocH' avion and train- 
■ inc proar.'t s aiv: supportive ser- 
vices oper :nc : n - ach local area," 
he concluc' d. : s the only effect- 
ive mannt' by v. hich scarce re- 
sources c; \ bv f - --etched to meet . 
the needs f th' -tal community." 

Musse I: ? vopo - j Development , 
Delivf' -y and ]P • luation 

n-:^Vf. lopmcnt a proposal for a 
. CETA' unded r npowor training 
proorr^Tii invol* s, Mr. >^ussell 
becan, three I: -ic areas: (1) in- 
terpret .t:-^n of local govern- 
mental r.- iy's r 'quest for propos- 
al. (2; i' -ntifj- ^tion of a saleable 
and m'v: -tHble :raininr; idea, and 
(3) ab 'i'v of tt. ■ institution to 
suppor- :.Ke dev ^lopment, delivery 
and ex—iviation ^ f the training pro~ 

Direction and orientation by the 
local government recency indicratcs 
the form and^ style the proposal is 
to tak ^^ussell ontinued. Dev- 
elopir.e a saleab; idea into a 
^ marl<etaVjle proc am involves re- 
spondinc to item in a regular for- 
. mat that he outlined as follows: 

I. Introduction 

A. Background and Organiza- 
tion 

1 . Historv and Location 

2 . Purpn.se ' 

• ■ ^ B. P^roblem Tdentification 

, iK Statement of Meed 

A. Proposr.' 

B. .*"^*oRram Obiectives (most 

" important part of proposals) ♦ 

■ 

III. Pro err am (procedures and pro-* 
cesnes for carrying out pro- 
Er- rn objectives) 

A, "'-'hat you plan to do 

B. '"'ow. you plan to do it 

L. Sequence of events 
2. Timetable by major tiir/e . 
frame:; 
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r. '^.*ho vvill carrv nut the pro- 
cram 

D. -''here vill the program take 
place 

IV . Evaluation 

W Future Directions 

VI . Budeet 

A . Personnel 

B . Suppl ies . 

C . Hauipment 

D. Tra%-el 

K . Maintenance 

F. Consultant Service 

G . Facilities 

This format, said Mussell, re- 
flects the time sequence of events 
which must take plaice to obtain a 
propc^sal document that may be 
looked upon favorably and also 
serves as a valuable guide to as- 
sure that all key points Have been 
discussed . 

"The key implication for tech- 
.nical education" , \!ussell said, 
"is professional recognition for 
■eachers and administrators in 
f '"velopinc ^vell thoupht out strati'- 
pi' * for conducting short-term 
trai.-. 'ng programs and meetinp 
speci:^~ local needs.'' 

The -lelivery mechanism for 
CETA training programs is depend- 
ent upon tr.^^ type of clients enter- 
ing the pror^-am, the- project staff 
and ihstituti< ^al support, Mv;ssell 
said. Once sr.ecifications for entry 
into the tram in 2 program have 
been. developer . client recruitment 
becomes a majo - concern . Adver-^ 
tising in severa' forms as well as 
refei'rals from ih state emiploy- 
ment service, loo il high schools, 
industry and corrmui^ity organiza- 
tions can aid in the recruiting 
effort, he pointer out. 

Closely asf.! . iated with the 
recruiting effor~ is the formal 
curriculum dev ^-^lopment to final- 
ize initial project pr*oposal plans. 
Emphasis is or a performance 
based structure that reflects 
sound practices of curriculum 
development utilizing the most 
appropriate teaching techniques 
to reach and teach the clients. 

"The implication for techni- 
cal education." said Mussell, "is 
fund.-:mehtal and direct. We are 
involved in education for work. 
The education must be explicit, 
meaningful and include no frills. 
Tlie product of the pi-o^rcim needs 
'the! job entry level skill to sus- 
tain the family unit of which the 
client is an important part." 
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Deliverv of the program is 
enhanced by the availability of 
institutional supportive services, 
including accessibility to the 
learning laboratory for language 
and math skills development, 
counselincr from the standpoint of 
career and academic personnel 
and assistance from the job place^ 
ment office. These services allow 
technical traininj7 an important 
backup for referral when special 
problems arise, Mussell explain' , 
ed , aidinn in lowering the drop- 
out rate and helplne to meet an 
immediate need . 

The evaluation component is 
the most imipo,rtant in CETA pro- 
gram development, said Mussell. 
He stressed that because it w^ill 
be a concern of the local govern- 
ment agency, evaluation should be 
identified in the proposal and in- / 
corporated into the ongoing pro- 
ject. For the most part, he said, 
descriptive statistics are suffic- 
ient to evaluate the major thrust 
of the project'--tbe clients served, 
the curriculum, and fiscal bud- 
geting and accounting . 

"Each program's evaluative 
component will be somewhat uni- 
que," N^ussell said. "The form 
and -Style will-depend on the needs 
of the local governmental a^^ency 
for justifying success or failure of 
a project and the training insti- 
tion's commitment to the compon- 
ent itself," 

Although the implications /or 
< technical education in the evalua- 
tion component are not unique, 
they reflect elements by which 
others judge the work of techni- 
. cal educators, Mussell explained . 
"Therefore," he continued, ''in 
orr.h-r to maintain our professional 
nature, qualify for additional re-^ 
sources and continue our response 
to local training needs, this phase 
of each project is importai^t." 

In concluding, Mussell stress- 
ed the importance of proposal de- 
velopment, deli^--ery and evalua- 
tion as a concern for all technical 
educators. "We live and work in 
an environment where justification, 
cost benefit and progragi worth 
represent major elements of si^c- 
• cess or failure," he said. "We 
as technical educators , must con- 
tinue to put the 'best' efforts into 
that special education which ii^of 
concern lo us.'' _ 




"In order for us as educators 
to effectively train minoi-ity stu- 
dents in technical education, we 
must first trv-to understand who it 
is'we are trying to educate, " be- 
gan Wendeil Harrell, first of throe 
speakers in the 'Training Minori- 
ties in Technical E<;Jucation'' work- 
shop.. Harrell, Associate Dean for 
(Occupational Education at Seattle 
Central Community College, con- 
tinued with a vivid description of 
the background of many minority 
students. Most, he said, are pro- 
bably the children of poor , work-- 
ing class p>ar^nts who ere them- 
selves under educated; most are 
products of an education- system 
that has failed to articulate with 
minorities to the extent that their 
educational achievement level is 
far below the national average; 
most have been systematically ex- 
cluded from the mainstream of 
American economic life, thereby 
'being unemployed or underem- 
ployed . 

Most minority students, 
Harrell continued, will quite pro-- 
bably view vocational-technical 
.education as a "white man's play" 
to keep him at a lower economic 
strata. Many minorities , espec- 
ially blacks, according to Karrell, 
may totally reject what they view 
as the midc5le class establishment, 
^with the emphasis on wealth and 
affluence attainment they they 
term "white nationalism," em- • 
bracing a new set of values that 
they call "black nationalism*" 

"In a sense , " Harrell contin- 
ued, "the total rejection of the 
establishment is based on the fact 
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that the promises to the blacks 
hj^ve produced tangible results 
only for the top 10 percent of Am- 
erican Negroes.' For the other 
90 percent of blacks , the ghetto 
still remains a closed society, 
dark and dreary with little hope 
to acivance . 

Harrell referred to a survey 
of businesses conducted by the 
Small Business Administration a 
few years ago. _The survey indi- 
cated that blackV held 8.4 percent 
of personal service jobs; 1.4 per- 
cent of other service jobs; 2*6 
percent of construction jobs; 1.2 
percent of manifacturinp; jobs; 1.9 
percent of retail trade jobs; and ■ 
1,4 pnrcent of other industry jobs , 
"It is significant to point out/' 
said Harrell, "that though blacks 
constitute 11 percent of the total x 
population, their share of the to- J 
tal business is less than three per- 
cent."'. 

"These industry percentages," 
Karrell continued, "coupled with 
high unemploymont^-twice the 
national averages-low incomes, 
underemployment, low educational 
achievement, in addition to a high 
business failure rate among^blacks , 
enable one to gain a perspective 
from which to understand the 
ti^emendous challenge facing tech- 
nical educators today. " 

In view of these circumstances , 
Harrell sees the need for changes 
throughout the educational system, 
in effect providing for minorities ^ 
.education that allows a real op- 
portunity for. complete participa- 
tion, acceptance and fulfillment. 
It is also important, he said, that. 
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education provides the means for 
obtaining a basic income that is 
"commensurate with the needs of 
our capitalistic society. 

The system must stimulafe^ 
feeling for the value of excellence, 
whiTe providing the individual 
with a sense of pride in himself' 
and his heritage, Harrell stressed; 
It must also strive to provide the 
basis for an elimination of the 
feelings of inferiority that current^ 
ly exist. In order for education"^ 
to provide these basic needs ,. 
Harwell emphasized, educators 
must become sensitized to the var- 
ious feelings and faitings that 
exist in the black and other minor-' 
ity communities . An education 
system designed to attract, hold, 
motivate, and prepare the minor- 
ity youth for creative involvement 
and upward mobility in the world 
of work, must be encouraged by 
new plans- for implementation. ^ 

According to Harrell, these 
include: 

■ --accelerated recruitment of ^ 
minority students; 

— improved intake counseling 
and testing procedures that do 
not threaten n;inority^ students; 

— after^certaining^ the stu- ^ 
dent's basic skill level, adequate 
s^vices to enhance these skillsr ' 
piioviding better chance for suc- 
cq^ss; 

— adequate tutorial and sup- 
port services; 

^ — review and revision of one- 
and tv.'o-year occupational pro- 
grams, allowihg skill levels to 
determine time frame, so young 
people do not feel 'locked in; ' 



--ne*.v means o: financisl a-.d 
to minority ?^t\ider.t.s ir. education- 
al pU2- suits; 

— expanded federal aid pro- 
gratis for hard core unenp-oyed: 

— continued and -expanded 
curr iculum. develop nient in ni^v 
car^i* field? no%v open to minori- 
ties; 

— improved teacher techniques 
to assure that learning styles oi 
students are taken into considera- 
tion: 

--upgraded in-service teach- 
er education to sensitize teachers 
to the needs and pliglit of minor- 
ity students . 

Garza Encounter.s "Acadt-mic 
Syndrome" ' ^ 

Pedro Garza continued the 
presentation, sharing insieht 
^^ained from his experiences as 
N!inority Affairs Apprenticeship 
and Training Coordinator for the 
"Department of Labor and Indust- 
ries A.pprenticeship Division for 
the State of Washington . 

Garza stated that he oft<?n en- 
counter^ minority students who ■ 
have graduated with liberal arts 
degress from 4-year institutions, 
who have decided after graduation 
that they want ii\stead to become 
technicians. These young people. 
Garza feels, are facing the "aca- 
demic syndrome" that often faces 
minority and non-minority stu- 
' dents alike. In taking a^close 
look at the minority situation to- 
day, Garza stated: "Sadly enough , 
but not sui'prisinc ,* minorities 
today-i^ to a large extent, are no 
better- informed about the tre- 
mend£)us opportunities that exist 
in today's fast-changing techno- 
logical society than they were 15 
. or 16 years ago . 

Minority paVents, Garza ob- 
served,' also get that bug known 
, as "academia." While he agrees 
that v/e need doctors, lawyers, 
teachers, and many other pro- 
fessionally skilled workers, Garza 
stated that certainly all segments 
of the -educational community 
must make a stronger effort to 
. "awaken the a"-areness of those 
who may find with technical train- 
ing a rewarding and satisfying 
career J' , 

Speakinc with knowledge of- 
his own Chicano background, 
Garza pointed to the Chicano 
community as an example of the 
dire need of all minority commu- 
nities for skills \rt the technical 
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occupations that ser'/e their seg- 
ment of the population'. "It is the 
responsibility of our training insti- 
tutions who have or can develop 
the capability to m:eet the needs of 
m.inorities in the area of technical 
educatibn . '* He pointed to the 
he alt:: field as ii:sl one o: many 
areas needing skilled miriority 
workers, often bilingual, to meet 
the needs in many minority comm- 
unities . 

In preparation for the work- 
shop, Garza undertook a survey of 
the approved technical skills 
apprenticeship program at the 
Westinghouse Corporation located 
a! the Atomic Energy Commission, 
Hanford Works. His purpose was 
in learning who was in the program, 
how he/she got into the program, 
and what skills and training each 
person possessed prior to enter- - 
ing the program,. His survey indi- 
cated th<^ following: white appli- 
cants selected for training had any 
average of 2,000 hours orprevi<:^s 

technical training at a technical/ 
training institution, community/ 
college or. service school. Westing- 
house Corporation's affirmative act- 
ion program has been extremely 
etfective. There are now three fe^- 
males and eleven minorities in 
the apprenticeship program. All 
-have come into the regular program 
by way of a pre-apprenticeship 
program developed by both labor 
and management at Westinghouse . 
"This highly effective program 
-underscores the need for positive 
outreach and recruitment of minori- 
ties, for training in the technical 
occupations," Garza stated. 

In concluding his presentation, 
Garza pointed out the awareness 
among technical educators of the 
many problems that must be faced 
■ noting that this is one of the first 
steps in solving those problem^. 
''There is no remedy to cure all 
ills, " he said , "but those of us who 
can contribute towards curing one 
sickness can and must-attempt to 
cure the social and economic sick- 
- ness caused by lack of participation 
in the mainstream of technical 
training and opportunities for 
minorities . " 

Dupree Highlights O pport unities 
For Minorities - 

Cal Dupree / the workshop's 
final speaker, is Program Assistant 
for I^ative American Education and 
• Community Affairs for .the Washing- 
ton State Board for Community Col- 
lege Education'. Dupree reiterated 



the ;act that ed.ucaiors locally and 
nationally arejooking for ways to 
get more minorities into programs. 

Never before has there been so ' 
much opportunity to begin- to 
identify, recruit, counsel, teach 
and/or tutor, train and employ 
such a vast am;Ount of untapped 
mianr)o\ver , " he observed. 

State and federal agei^cxes are 
making a start, Dupree pointed 
out, since several minorities have 
now been appointed to national 
and state advisory policy boards. 
The minorities on these boards 
are nov;. having the opportunity to 
make decisions, approve rules and 
regulations for federal and state 
agencies on vocational education 
and on education in general. 

As an exam.ple, Dupree re- 
ferred to the National Advisory 
Council on Bilingual Education, 
which is now beginning to have 
a definite -effect at the state and 
local levels. Having started as an 
Advisory Committee only, the 
Council is now setting policy and 
apprQ?i,ing rules and regulations 
for all bilingual programs in the 
Department of Health, Education 
and Welfare. ' • . . 

Dupree m<"-ntionod the adopt- 
.ion of new rules ^nT^ ' t -gulations 
for Part J of the Vocational Educa- 
tion Act, approved March 4,, 1975, 
as another point of impact for* 
many minorities. The Act approved 
funding for $2.8 million for Bilin^ 
: gual Vocational Training . "As 
interpreted by HEW,'' said Dupree, 
"Bilingual Vocational Training 
means 'training or retraining 
which is conducted as part of a - 
program designed to prepare an' 
individual of limited English 
speaking abiHty for gainful em- 
ployment or semi-skilled or skill- 
ed v/orkers or technicians'or sub- 
professionals in recognized occu- 
pations and in nev/ and emerging 
occupations . ' " 

'Although this funding will Be * 
helpful in making a start toward 
better technical ^education train- 
ing opportunities for minorities, 
Dupree szXd. that unfortunately, 
many do not even know that the,. ^. 
law exists, (Deadline for applica- 
tion was April . 1 1 , 1975.) 

Dupree pointed out other 
agencies that are becoming in- 
creasingly syrhpathetic to ifvinority 
needs, among them the National 
Advisory Council on Vocational 
Education. He explained that the *. 
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Council . now includes many people 
of minorities who are' completely 
involved in setting policy that 
greatly effects the ti-aining of Trln- 



A. 11 of tihese : vances can heir. 
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Discussion :.:llou'ing the pre- 
sentations focus jc primarily or. 
the problem of r-.or:vai:ing minor itv 
students, especially when they ar: 
faced v i :h -ihe prospect of taking' 
prepar . . er:t.: y-le^el zoxxTS '^r. 
to prepare or r : ::ular prograrr.s 
Garza state 1 tha: ^ne problem 
motivation c: : ten e - i^ms from th': 
environmer. : in which minority 
t. 0 -.ten too, he 



students e:; 
pointed out 
tem'' onlv. 
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Sorr.e present pointed out 
that pe -haps motr~at:nn could :e 
improv 'd if students were giv :n 
a taste ^f occuparzonal training :r: 
conjunction with dnose catch-u- 
course:?. Harrell stated that 
with mc 'it community colleges :h . 
plan is :n the theoretical stage" 
only, .""d is pre-.-f^nted frcm a. - 
vancin- by lack of i-esources ar-c 
manpov or, "A" so,'' he said, 
have tc z^t our nstructor?; to fe-ttl 
that (ou.:- walls ar-.c a,.-blaci-:boar- 
ife'^ot trie only way^o teach — and 
we hav- tc get t^^.em involved in 
some innovative ways of attacki- 
some of these pr oblems . VJe ha 
a big selling jol- . 
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Industry Ba^ed Career Education 



The pressing, need for the na- 
tion's educational institutions to 
furnish industry-based career ed- 
ucation programs to fit the needs 
of industry was the impetus be- 
hind the workshop' presentation 
for "Industry-Based Career Educa- 
tion," 

The workshop presentation 
underlined the shift in industrial 
education Heeds in the technical 
field and pointed \ip the lack of 
response to those heeds by most 
educational institutions. - 

Hoerner Indicates Misguide d 
Direction 

In his presentation , Dr. James'' 
L. Hoerner, assistant professor 
and coordinator of occupational 
technical programs at Virginia 
Polytechnic Institute and State 
University, riiferred to statistics 
published early in 1975 by the U. 
S. Chamber of Commerce . The 
statistics pertained to the target 
populations for industry-based 
career education on the community 
college level and were used by Dr. , 
Hoerner to show the misguided 
directi^ that educational institutes 
are still taking . 

The Chamber of Commerce re- 
port shows that only 20 per cent 
of the jobs in today's labor market 
require a four-year degree; yet 
76 per^cent of. the secondary stu- 
dents are enrolled in college 
preparatory or general curriculum 
programs. 

Further, the Chamber of Com- 
merce reported* that only 23 per 
cent of today's high school students 
will graduate from a four-year 
college. . 

' o 
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"With a few quick calcula- 
tions," Hoerner said, "It is rea- 
sonable" to say that about 53 per 
cent of today's high school stu- 
dents are gKatiuating without occu- 
pational education of any type ' 
and will not be going to' a four- 
year, college . " 

Those with no occupational 
training, when added to the 24 
per cent of today's youth enrolled 
in vocational-technical training in 
secondary schools and who need 
mx>re training before employment, 
increase the population seeking 
services of the community colleges 
in industry-based education to 77 
per cent of today's secondary 
school enrollment. 

Hoerner also said that another 
target population comprises adults 
who are either, underemployed or 
un^employed because of obsoles ■ \ . 
cencp~or a desire \.o zh^^-^^tzw- 
nations - ^ 

The community college pro- 
grami5, according to Hoerner, 
have not been modified to serve ' 
this large population and its edu- 
cational needs . 

"Too many of our community . 
colleges shun an industry-based 
educational effort," Hoerner said. 
Throug.h their isolationistic tech- 
niques, "^^e said, the colleges fail 
in servicing the prime need of 
industry, which is to provide a 
properly skilled , technically 
trained employee. 
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Hoerner summarize\fi^his rea- 
sons for energetic pursuit of a 
viable^industry-based career 
eduqation program by listing six 
advantages: 

+ It has a greater amount of* 
relevancy . 

+ It removes time lag between'' 
learning and earning. 

+ Training takes place on the 
latest equipment in industry. 

+ No expensive equipment or 
facilities need be purchased by 
the college . 

+ Skill techniques are the same 
as those used and conditions are 
the same as those experienced in 
industry . 

' ■ * . y -. 

+ It facilitates transition into 
full-jtime employment. 

Piercey Emphasizes "Intensity" 
as Solution 

Jim Piercey, dean of technical 
edu^aiion. Lane Community Coll- 
ege\ Eugene, Oregon, supported / 
Hoerner in. his presentation and ^ 
offered a solution. 

"Industry is best skilled at 
developing and producing a manu- 
factured prodi\ct," Piercey' said V 
"We in technical education are 
best suited for ^^veloping and pro- 
ducing the perfect employee," he 
continued , "but some of us are 
failing badly in getting the job 
done." 

Piercey's theme was a simple 



statement: "Traininpf does not 
create jobs: traininp creates salahl 
employes." The job of tho commu- 
nity collepo is to profluce tliose 
salable employes, and to do so 
will require considerable chancre 
in methodology, according; to 
Piercey. ^ 

; Piercey's solution is intensity . 
"If we don't go out after industi-y, 
they are not likely to come to us," 
lie'said. "We're not kidding in- 
dustry; we mif^ht only be kiddinp 
ourselves. Intensity by the edu- 
cators can pet the job done.'' 

e 

The cjpllepes should use in- , 
dustry, Piercey believes.- They 
should be organiz3rs and allow 
industry to use their expertise in 
helping to provide an industry- 
based, technical education system. 

"Use cluster training . Use 
individualized instruction, video 
'tapes, video cassettes, audio cass- 
ettes and learning packets. 

"Take the means to industry," 
Piercey said. "Integrate youV 
basic education with your skill 
training. Give credit by examina- 
tion. Give credit for past exper- 
iences. We've got the delivery 
systems. Be a managei — use 
them , " 

Hill Points To Advisory Com - 
mittees Effectiveness 

Barry Hill, chairman of the 
Business Department of Spokane 
Community College, concurred in 
the aims outlined by the other 
speakers. He also pointed out 
that Spokane Community College 
has made substantial progress in 
the industry-based career educa- 
tion field . 

One especially successful 
measure employed by the college. 
Hill Sdid, is the use of advisory 
' committees for developing curri- 
cula content. The advisory cotti" 
mittees are composed equally of 
representatives from the college 
and from industry. The college 
is thus able to base educational 
material and methodology on what 
industry wants and needs. This 
trend is continued by including 
one or two quarte;rs of industrial 
internship in most industry-orient- 
ed courses, Hill said. 




Developing Manpower for 
Nuclear Technology 



Men and women with the 
special qualities of intelli^icncc 
and quick reflexes are needed in 
the field of nuclear manpower, 
according to Gordon J, Rogei's, 
manager of Enpineei- Administi-a- 
tion Fnpineerin^ DepartVnent of 
the Hanford En^ineerinf^ Develop- 
ment Laboratory, who opened dis~ 
xussion in the workshop entitled 
"Developing Manpowrr for Nuc- 
lear TechnoK'jpy . 

■' . ' 

Train in >7 Operato rs for Uho^ Fn st 
Flux Te.st 'Facility 

The HF.DL facility is m^anapin^ 
the desipn and construction of a 
new Fast Flux Test Facility (FFTF), 
an experimental nucleai^l reactor 
used for test and devol(:|pfrient of 
^nuclear perforYnance data . The 
HEDL facility does not actually 
generate power,. Ropers said. ^ 

Since Hanford is a research 
facility, the "man at the throttle" 
must be knowledgeable, proficient 
amd able to analyze problem's and^ 
react to them instantly, Rnp^ers 
said. The FFTF must be operated 
in accordance with Knerpy Re- 
search and Development Adminis- 
tration (FRDA) guidelines. 

Safety and proficiency -re- 
quirements dictate that only the 
hii^hest quality manpower re- 
' sources be utilized-for the HEDL. 
Nuclear Regulatory Commission 
(NRC) licensing requirements 
must be met,/Roper£i said. 
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According to Rogers, person- 
nel are to be trained for three 
different job categories: Opera- 
tion^ engineers , reactor techni- 
cians and operations technicians. 



Vvithin reactor plant operatio'is 
the operations engineer 'may be 
assigned to any reactor operating 
position, including the chief op- 
erator's sta'tion„^ Shift supervisors 
must be qualified as operations 
engineers. The fuel-handling 
opei-ations may require supervis- 
ory duty . 

'Operations engineers must 
have a minimum of tv/o years of 
collepe or equivalent and^our 
years of nuclear plant exp/^rience. 
Extensive training is rc;quired for 
operations engineers of the FFTF . 
,The initial training p.rogram wijl 
comprise 85 ti'ainees in t^ree 
classes . 

According to Rogers, the ini- 
tial class v.'ill have 25 students.^, 
v/ho possess a four-year college 
degree, r['hese students will be- 
come the nucleus of the operating 
crew during consti*uction and 
testing phases of the FFTF. 

The second cbiss of 30 trainees 
will start in July 1^76. These 
personnel should have two years 
of college or equivalent reactor 
operations experience, Rogers 
said. Graduates of this course 
will become reactor technicians, 
but the high performers miay qual- ; 
ify as opera^tions engineers after 
the FFTF is completed. • 

Reactor technician.s. will func- 
tion at any of the reactor operating 
stations including those in the 
central room, but excluding the 
chief operator's station. Fuel- 
handling operations are within the 
reactor technicians -responsibility . 
Two years of^college or equivalent 
nuclear plant experience is re- 



quired . ' 

The third class of 30 students 
should be personnel with tv/o 
years of college oy equivSIent 
reactor operations experience . . 
Most of these trainees should qual- 
ify initially as operations techni- 
cians. 

RoRers said that operation.^ 
technicians may be assigned to 
reactor plant operations or fuel- 
handling operations . They must 
have a high school djploma or its 
equivalont and a minimnm of two 
yv.TW^ work experience. Because 
of their limited duties, NCR lic- 
ensing requirements do not apply^ ■ 
to them . 

Graduates of the first class 
'^will become the cadrr. for the. 
FFTF. TheyAA'ill be involved with 
actual "hands-on" training follow- 
ing remote-site training. The 
instructors, who will be from^tlte 
HEDL, are fully qualified working 
professionals. 

The trainees will be given a 
comprehensive writtem examina- 
tion and a final oral examination 
upon completion gf qualification 
training,. Graduates will be con- 
sidered fully qualified to opei'ate 
the FFTF. 
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Training will not be left to 
one-time qualification, however, 
Rp^ers sfeid. Each person work- 
^fng on the FFTF must requalify 
annually on emergency and ab- 
normal plant conditions. They 
will receive biennial requalifica- 
tion on all remaining subjec^ts. 

It^is apparent that the expend- 



iture of time and funds to ti'.iin 
pnrsonnnl (or the FFTF wiW he 
substantial , and acc r))-dinn 
Ro£^ei*s, the expenditure^ must hv 
c a r e fu 1 1 y a d m i n i s t e r c^d . M o\v e \' e r , 
the relative incrnasc ir^offecti\'e- 
ness and production of the facility 
will justify the expense, hf- said. 

One of the most sienificant 
prob)ems encountered by person- 
nel of the IIEDL and most othe)- 
technical facilitii^s is the pi'ey^ara- 
tion of effete live, detailed writtt-n 
procedures, Pocers snid. Me 
added that improved skills in 
oral and written coniniunications 
ar^? f^oal.s not nlways' achic-'ved . 

"Writing cour.ses are conduct- 
X'c\ to im;jrove the skills of assign- 
ed personnel," Ropei's said. 
"Outside help is often called upon 
to assist ovar technical personnel 
in the improvement of their basic 
writinc^ skills. But the problem 
of development of comfJetent, 
^effective technical writinp ability V 
is increasing eometrically . It 
remains unsolved. We are solici- 
ting the assistance of anyone who 
can offer tangible benefits in this 
area." 

^ Daniel Hull Programs Mana- 
gei- for Technical FducaiirJTi Re- 
search Center s/ Southwest in 
V-aco. Texas . -prefaced his pre- 
sentation by emphasizinr, the 
sharp rise in demand for nuclear 
technolocy^manpower in recent 
yea-rs due to national efforts to 
develop nuclear generated, el-ect-, 
rical power efficiently and abund- 
antly. ' 

Until now, he explained, the 
supply of trained nuclear techrii- 
clans has come from three sources: 
'd') Nuclear Navy. (2)^AKC (now 
ERDA) owned. Contractor Opera- 
ted Laboratories, and (3) Re- 
trained electrical utility employees 
by equipment vendors and pri- 
vate consultant companies, 

"The first two of these man- 
pov/er sources,'' stated HuP , "are 
able to retain higher p^.^rcentages 
of their personnel than they had 
in the past; resulting in a dwind- 
ling supply of trained technicians 
fpr industry. The third source 
wilTcontinue for some time but is 
very expensive, costint^ in excess 
of $100,000 per student." He add- 
ed that fewer numbers of electrical 
utility 'employees in conventional 
power plants will be available for 
retraining as this limited source 
eventually becomes depleted. 



"To meet present anci futui*e 
manpowei* 'needs^in this field," ' 
Hull continued, "two year, post- 
secondary technical education 
prog)*ams must be de\'eloped. and 
implemc^nted to prepaj-e individ- . 
uals for enU-y ]e\'el employment 
in highly spec i al i zed.'joh cate'gnr- 
ic^s . '' ' 

To ope r. ate nuclea)* power 
plants efficiontly , safely and 
economically ,JIul] explained, re- 
ciuires techn^anstrained in re- 
acto)* operation, quality assur- 
ance/ C|Uality control, )*adiation 
instrumentation and radiation pro-/ 
. tection. ^^ucle^r fuel productio.n), 
reprocessing, and disposal re- / 
quira technicians ^'ith a special ity 
irLxradiatio'n chemistry and safety. 

* •■ '' 

. - Skilled technicians arej. also 

need'ed for other applicatidns of 
nuclear technology. For/example," 
most majo)* hospitals throughout 
the nation have nuclear medicine 
laboratories where radiopharma- 
ceuticals and radiation are used 
in the study, diafinosis and treat- 
ment of specific diseases. Radion- 
uclides have also been extensive- 
ly employed in plant physiology V 
tn create better and more produc* ' 
ti\*e food crops and in aniiv.al 
husbandry to improve the ca)'e 
and feedii\e c>f lix^estock. Still 
another nsefiil property of i-adio- 
nuclides is th,eir ability to i*ender 
photogra]:3hic emulsions dc\'elop- 
abte. 

Moreover, Hull continued, 
radioactive materials are widely 
■utilized ih industry to measure 
and control manufacturing pro- 
cesses, to inspect materials and 
to facilitate? research . 

" Existing Educational Pr'ograms 

The technical Education Re- 
search Centers and the .Southern 
Interstate T-Juclear Board jointly 
conducted a study in 1972-73 to 
determine manpower requirements, 
train^rfi^ " needs and existing ed- 
ucational programs ^or nuclear 
technicians . "The* results of this 
research," Hull stated, "indica- 
ted that- in order to realize on a 
national basis the full- require- 
ments of the nuclear field- for 
well- prepared technicians and 
specialists, the training and re- 
training of nuclear personnel must 
be standardized, coordinated and 
greatly expanded." ^ 

Although entry level techni- 
cal positions were filled earlier 
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by [personnel f)*om the U..S. Navy 
\^)clear Division, he rt.Mterated, 
this source o f trained technic ian.s 
is longer adequatt* to meet 
industry's needs. In the past, 
civilian educational institutions 
have offered programs in the 
nuclear field mainly at the bacc- 
alaureate and gr.iduate levels. 
In contrast, technicians ancl op- 
erators have been trained primar- 
ily by .i-eactor vendors, utility 
companies and training consul- 
tants at extremely high costs. 
Although the basic theoi*y is more 
easily taught in junior or comm- 
unity colleges and vocational- 
technical schools, these institu- 
tions have beeh limited by inade- 
quate inform^ion on manpower 
demand, occupational tasks and 
program planning. 

'Although there are institu- 
tions in the United .States that 
offer technical education in nuc- 
lear technology, Hull explained, 
most of these have programs or- 
iented toward radiation protect- 
ion. The few programs that have 
been offered in nuclear' electron- 
ics and nuclear engineer'ing tech- 
nology have demonstrated a high 
degree of variability in content, * 
duration and orientation. 

Current retraining programs 
to instriict'fossii-fuel power plant 
operators in miclear technology 
have also suffered from iack of 
standardization and coordination, 
Hull said. A basic difficulty wUh 
many of the programs is the limit- 
ed number of simulators or oper-^ 
ational nu<3lear power reactors in 
which to gain "hands-on" skills. * 
This is a crucial limitation, Hull 
explained, in view of the AEC 
requirement that personnel v>/ho 
operate reactors have a Reactor 
Operator License, The license 
is issued only after the applicant 
successfully completes both an 
oral and written exam v^hich tests 
his kncv/ledge of control room 
. instrument indications, reactor 
and plant controls and radiation 
safety and control , 

"Unlike mosl other licenses 
in the power industry , "^Hull 
stated, "reactor operator and* 
senior operator licenses are issued 
•for a specific facility rather than 
a class of facilities." The trainee 
must master not only the, con- 
struction and operation of one of 
the thvee major kinds of nuclear 
power plants, he explained, but. 
also the idiosy^ncra.cies of an in- 
dividual plant. "Thus, he said. 



"examinations arc administered 
only when the need for a specific 
license exists, rof|uirinp students 
in training or retraining proc^rainH 
be given hands-on experience with 
a simulator, or onpthe-job training 
at the particular facility for which 
licensinp will be sought." To 
provide this type of training, ho 
said, educational institutions, re- 
actor vendors, utility companies 
and training consultants must-co- 
ordinate their efforts. 

The same variability in train- 
ing programs evident in the nuc- 
lear field is found in other sub- 
fields of nuclear technolggy ex- 
cepting medicine. As a result, 
there also is a need for mo?-e 
standardization and collaboration 
if the quality of technician train- 
ing is to be improved. In the .• 
case of medical applications of 
nuclear technology, some stand- 
ardization and information ex- ' 
change has been achieved due to 
the coordinating efforts of the 
AM A Council on NIedical Fduc^^- 
tion . Technical Education.-'R'e- 
search Centers/Northeast a^so 
provicos a cvirriculum puid/* for 
educational institutions collabor- 
ating with hospitals in planning 
nuclear medicine technology pro- 
grams . 
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In July, 1974 the Office of 
Education funded the Technical 
Education Research Centers (TE 
RC) to develop curricula cind in- 
structional materials for two year, 
post-secondary training of nuc^ 
lear technicians. Mull explained. 
Based on earlier work by TERC 
and the Southern Interstate Nuc- 
lear. Board a model was conceived 
for two year educational programs 
in nuclear technology. 

"To assure that the curricula 
are relevant to job requirements, 
that the instrvictional materials 
are tchnically accurate, and that ; 
graduates of the suggested pro- 
grams are employable,'* Hull 
stated, "advice and guid'-ncc 
have been sought through the es- 
tahlish/ment of a National Steering 
Committee for Nuclear Technician 
Training." The cominittee mem- 
bers, }\e explained., were select- 
ed by TERC'and broadly repre- 
sent the nuclear field throughout 
the nation . ^ * ^ 

» At the-first^meetinp in Octo- 

^' ber, 1974 the committee reviewed 
the program plan, job and task 



d^fi'scr iptions and tentative curricula. 
Rased on thclCJ^ubsequent recomm* 
endations, revisions were made, 
courses v.'ere identified and instruct- 
ional materials developed. 

From the model curricula, 
tv.'enty- nine courses have been 
identifier! which" a re xiot normally 
available in otVier programs at two 
year, post-secondary technical 
schools, Hull said. The courses 
have been grouped acxording^to , 
subject content iiitOr-three Nuclear 

• Technology Series.: Energy Series, 

" Radiation .S^rii s ?.n(;.l'Ouality Assur~ 
anctVQuality Control .Series. 

The approach toward develop- 
ment of instructional m-aterials is to 
create modular learning units based 
upon specific tasks that the techni- 
cian must lear^n ,on the job . "The 
trend in instructional materials to- 
ward this type of modular design is 
attributed in part," Hull stated, "to 
the following desirable features: 

--They are performance based . . 
--They provide flexibility in in- 
structional ixiethrfds. 
--They can be used for individual- 
ized learning , 

--They can *Bb*"^?t*ouped together in- 
to different courses for adaptation 
to the-needs of a local school , insti- 
tution or industry. 

--They prri\'irlr multiple entry/V>iit 

levels for studrnts. 

--They are easily updated." > , 

The validity of instructional 
materials should be verified accord^, 
ing to job relevance, technical ac- 
cuj*acy and educational effectiveness, 
Mull sairl.^ Job relevance and tech- 
nical accuracy a5*e evaluated by thtf * 
iNational .Steering Committee, and 

ie educational effectiveness is 
determined by'^jchools who are us- 
ing the materials in pilot programs. 
The two schools using and evalu- 
ating the instructional materials at 
the time of theClinic were Texas 
State Technical Institute in Waco, 
Texa.s, ^nd Midlands Technical Ed- 
ucation! Center* in Ci')lumbia, South 
Carolina . 

"The^materials , " explained 
fJull, "are evaluated for effective- 
nesG,according to prete.st and post- 
test data obtained from students 

• who are enrolled in cour.ses as a 
pilot institution. The 'Procedures' 
portion of the modules is also check- 
ed in the labs of the pilot institutions 
to determine deficiencies in details, 
Ihe degree of difficulty and the 

' average, duration of time required 
for completion . " 



The most valuable information 
to be obtained fo^* improving the ^ 
modules, he continued, are the " 
critiques from faculty and students. 
Faculty members who have taught 
courses from the modules can ob- 
jectively evaluate the modules' 
effectiveness in their pai'ticular 
learning envii'onmcnt: whereas 
critiques from students will point 
to paragraphs or statements where 
the reading level is too difficult 
or a cojicept or procodui'e is not 
adequately explained. 

Hull concluded by saying that 
by May, 1975, a Nacidnal Plan 
for Nuclear. Technician Training 
was expected to hav^^ been develop- 
ed, critiqued and revised. At that 
time, the components of the pli^n 
(job descriptioiTB, task lists, curr- 
icula and course descriptions) 
would be available to interested 
schools, ihstituticins , government 
agencies, utilities and industry . 
At the sa/ne time,^ drafts of all six 
instructional modules for the in- 
t-'oductory Qpur5;es in Radiation, 
Physics would be a vait»+Th5^o -in- 
dividuals. 

Dr , Robert Brov/n , Chairman 
of the Nuclear Techn^Jjogy Program 
at Texas State Technical Institute 
in Waco, Texas, focused his por- 
tion of the wor kshop discussion 
on a slide pre5;entation comparing 
a conventional power plant with 
a nuclear power plant and illustrat- 
ing many of the technical job catc- , 
• gories developing from the continu- 
ing growth in nuclear technology. 

- Because hf the nature of his 
presentation , most of the information 
given by Dr. Brown could not be 
adequately recorded . He did, 
however, discuss and display the 
work of radiation-detection techni- 
cians, nuchiar instrumentation * 
.. technicians, radiation chemistry 
technicians, reactor-operators, 
quality assurance technicians, non- 
destructive-testing (NDT) techni- 
cians and vrell-logging technicians. 
He concluded by saying that nuc- 
lear technicians are now being em- 
ployed in utility companies, archi- 
tectural en;^ineering firms, con-., 
struction and manufacturing firms, 
field processing firms and research 
facilities > - ^ ' 
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Faculty Development in 
Technical Education 



• Mo^t educators believe; that ' 
the school system exists as the 
-bridpe to increased knowledge , 
. , tl;at it is the vehicle \vhich 
helps students bridpe the problems 
in the lejirninp proces- , " 

" Ith this statemer : , D Roland 
L, ' opened discii. ior * the 
'Ta«: ,"ty Oevelopment nnical 
Kdi: 1 ion" clinic wor- Or. 
Hoy, ;issoclate profes- r '.-acher 
education in vocatifm?/ .ical 
educaiion at Central : ;riL;ton 
State r ollope in Flien."^ -p , ^^'ash^ 
ington, added that if technical ed- 
ucators accept this premise, it is 
their vluty to be " well- prepared to 
offer experiences that will motivate 
a student to learn, to pain dipnity 
and to he able to compete silccess-^ 
fully and five amicably with his 
fellowman." 

This cannot be accomplished, 
he said, unless technical instruc- 
tors have additional expertise that 
poes bej/ond'a narrowed scope of 
skill knowledge. "An educator 
must be up-to-date to do his job, 
, because students come from such 
varied backgrounds ,>" he. stated. 
"With all of the social and indust- 
rial chanKe,;we cannot ignore the 
implementation of career education 
that is now sweeping the country. 
^*^e must prepare teachers and re- 
lated personneUlo develop indivi- 
dual frames of reference that will 
concur with the value issues of 
society and industry." 

,.It is a predetermined analogy 
in our present world., according 
to Dr. Roy, that a means for mar- 
rying technology humanistic phi- 
losophy and the related academics 
must be implemented. Because of 



this need, he s^nd, ". .-. the ex- 
isting barriers or walls that exist 
between academic and skill pro- 
ficiency must be eliminated to al- 
low 1 total education concept to 
•oxi :." 

Dr. Roy.^whose experience- 
have been in inrlusti*y, the public 
school system, post-secondary 
and foui*-year institutions ,. be- 
lieves that the duty for the final 
pi-eparation of school personnel is 
the task of the university or four- 
year college in cooperation with 
othei* existing systems. 

"It should be a coopei*ative 
endeavor between state departments, 
the univei-sity system in articula- 
.tion with community and junior 
colleges and in cooperation with 
public schools and the total com- 
munity. Plans should he developed 
that organize the academic disci- 
plines with the necessary manipu- 
lative skills . 

"It isn't nescessary for us ,to re- 
invent the wheel," Dr. Roy said, 
"but we certainly do need new ap- 
plications for the wheel." Techni- 
cal education, he explained, must 
"retool" for present day needs, 
and this can best be accomplished 
through honesty among colleagues 
and openness both at the adminis- 
trative and teaching levels. "This," 
he said, "will induce leadership^ 
and -positive'productivity . " 

Current teacher requirements 
can often serve as a disadvantage,^ 
he continued, because they often 
encourage hiring of technical and 
vocational educators who do not 
possess the necessary tools for the 
teaching trade. They may have 



the industrial proficiencies or • 
skills of theii* trade areas or oc- 
cupations, hnf little experience in 



or kr -vie 



cademic theory, 
may fill-a degree 
: not necessarily 
l ade expertise . 
:11s associated 



^1any ■ 
requ' -fmerii. 
in tht ai^r 
The a - — 
with 'r :ror- nay carry no re- 

lated : nv;nr: to the trade "ed- 

cation ^d.^^^/iis results in ed- 

ucate" may often be too spec- 

ializ( onverscly, over-gen- 

eral i.t . 

Curriculum objectives for teac- 
hei's preparation should differ 
from those that prepare individuals 
for^roles in business or industry, 
he ?elt, but this trend is found 
lacking in many of the- four-y^ar 
institutions teaching vocational- 
technical courses. 

.Those involved in technical 
. educ??tion. he said, often compound 
the problem by setting a higher 
priority on techn'ical skills than on 
academic necessities.. "Instead," 
he stressed, "there should be an 
' appropriate percentage or balance 
of both." 

In order* to meet the total needs 
of students today, Dr. Roy said, 
technical education teachers should 
have good knowledge of the related 
or supporting studies to their occu- 
pational skills or proficiencies; 
.they need a coo'^ere^tive plan with 
student personnel staffs in the plan- 
ning for career and pei-sonnel gui- 
' dance; they need to know methods 
and provisions for teacher certi- 
fication and self- or professional- 
improvement; and they need to 
know 'methods of self-study and 
how it fits into the organizational 
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structure. In. addition, he said, a 

teacher must be familiar with at 

least the fundam<'ntals or functions 

of the followiiip^ : 

Administration 

Organization 

Philosophy 

Soc iology 

AnthropoloG^y 

Supervision ' 

Psychology 

Legislation 

Financing and BudgotinR 

Use of Surveys and Advisory Coni- 

mittees 

Nfothods of analysis, course organ- 
ization and preparation 
Lesson planning and evaluation 
Program and curriculum design 

The development of qualified 
personnel can come only through 
planning, evaluating and re-desi- 
nging. Dr. "Roy said. "Wo must al 
be held acC' nntahL> for our ac- 
cesses and " lure^ " he stressed. 
"Education . a c<v inuum and can^ 
■ not be desii" d t> a single life- 
time style . ' ' , , 

"We ne<. ci- .ign a realistic 
program of : '.hy preparation 
and a systerr. ^ plan for inservice 
and continui: ducation, ' he 
stated, "Th. .^.;tdated courses of 
certification -rill being used by 
many states leave a lot to be de- 
sirnd in maintaining quality per- 
sonnel . ■■ 

As a,result, he said, too many 
technical educators today do not 
have the well-rounded backgrounds 
necessary for the total development 
of students attending programs of 
technical or vocational education. 
Administx-ator s and faculty mem- 
bers together must work, to develop 
programs that will provide/all the 
necessary tools for the teaching 
trade. This team effort, h^- said, 
can help insure proper balance 
and remove past inadequacies in 
technical education faculty develo- 
pment. The technical or vocational 
instructor of the ''new breed" 
must be one who is not only an ex- 
pert in his skill area but also has 
a well-rounded , thorough acade- 
mic and educational background. 

"If \ve persist in saying that 
trade experience is the major-- 
and sometimes only--prer eqiriste 
for teaching in technical or voca- 
tional areas, then we are only " . 
fgoling ourselves," Dr, Roy stated. 
J'V/orst of all, we are depriving our 
students by furnishing them with 
sub~quality instruction." 



Dr. Roy stressed that new prr 
<^rams must be designed to enable 
faculty members to obtain under- 
graduate residency credits while 
off the university campus. IJnder- 
gi'aduate programs, the first two 
years of which can be offered at the 
community college level in cooper- 
ation with four-year institutions, 
must be specifically developec^ to 
meet the academic requirements of 
technical and vocational instructors. 
In addition, plans for release time 
should be divided to allow faculty 
to pain additional studied in acad- 
emic and trade skills. 

"To accomplish our goals," he 
said, "the forces within our educ- 
ational system must lay aside thoi]* 
political animosities and philoso- 
phical d: 'forcnces--and communi 
c'M' "vitl- un'der.-^tanding . " Accor 
Dr. Roy, ■ :h teamwork, 
n. .:ive bluepr-.n: ' :or pre-ser- ■ -::e 
n-service e-iuzation for facu-'v 
;opment ih technical educati 
nr ssible . 

"Some good programs alread' 
ist," Dr. Roy concluded, "but 
. teacher education and total sta : 
f - velopment are paramount to our 
r . -eds, we should not sit on exist- 
ing 'laurels,' but move on to total 
cnoperafive commitments." 

Vocation al -Te chnical Teacher 
Education at the Tw o- Year College 
Level - c _ 

The workshop's second speaker, 
Dr. John Glenn of the State 'Technical 
Intitute at Memphis in Tennessee, 
re-emphasized the growing need 
for faculty development in technical 
-rlncation. He explained that in the 
early '70's, in their annual assess- 
ment of educational manpower needs 
enrollr-ient projections of the 
■ ite boards of vocational education, 
. U .S , Office of. Education recog- 
:'.ed and identified a need for 
;5,000 vocational-technical teach- 
■ -s at secondary,' post-secondary 
.:nd adult levels between 1970 and 
1975. "This, " said Or , Glenn, 
"meant an estimated deficit of 5,000 
vocational-technical educators in. 
the U.S." ^ 

The need increased, Glenn 
added, when the career education 
concept beean lo gain popularity ' 
in 1971. Federal and state legisla- 
tion brought the concept to the local 
^ level when in 1973, CETA replaced 
^ MDTA legislation of 1962 as well as 
Parts A , B , and E of Title I of the 
Economic Opportunity Act of 1964. 
"CETA brought about flexibility 
and decentralization^ creating an 



oppor mity for nrpgram.*^ be con- 
ducted by comn. unity-bar va organi- 
zations." Dr. Glenn stated; "and 
thereby opened a whole new area . 
of vocational-technical teacher needs." 
Federal and state priorities sin<^e 
the implementation of the CETA 
have incri^ased the need for additio- 
nal and bettor qualified vocational- 
technical teachers, he added. 

Recognizing these growing 
needs, the State department in* 
Tennessee encouraged the develop- 
ment of a two-year vocational-tech- 
nical teacher education program to 
meet teacher preparation needs thr- 
oughout the state. They knew that 
to be successful, the proai-am must ^ ^ 

1) be witViin commutin nee for • 
interestrd persons; 2) iii. rrent 

p. nd Uitv.re needs of pre-service 
' :)Catir al-technical education teac- 
■ mg r luirements; an : 3) be arti- • 
ulate^ with colleges b ;t brought 
:'f the ampus and mar ♦ available 
n the - -eld, 

,se who envisic '»d the pro- 
gram s vv it as a mean? or improv- 
.:ig the .luality of teach r prepara- 
tion in vocational-tech: cal educa- ^ 
tion as well as f.or help :^*g increase 
the numbers of prepare . instructors . 
available to meet the st te's needs. 
"Thd goal in implementmg the two- 
year associate degree in vocational- 
technical teacher ediacation at post- , 
secondary institutions throughout 
the state," Glenn said, "was to 
. give an individual increased ac- 
ce^5sibility .to professional improve- 
ment and encourage him to work 
toward receiving academic certifi- 
cation for the time, energy and ef- 
fort that he ha's invested in his pro- 
fession." 

"Thr nrop^- i," he continued, 
. I-, iinpiemer. led two years ago 
in N^emphis and the western 
.Tennessee area." The overall pro- 
gram contains three components 
that have been developed to cover 
the total spectrum of vocational- 
technical teacher traininp needs at 
Associate degree level: 
I) The specialization component 

provides four methods for obt- 
aining a required 24 credits in 
the desired skill area, includ- 
ing methods allowing credit for ■ 
past skill-training and exper- 
iences , . ; 

2) The education component con-- 
• sists of in-service and pre- 

service professional vocational 
-technical education courses 
for meeting minimum state 
certification requirements. 
Courses are coordinated and 
articulated with the state's 
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four -year col 1< -ryes and univer- 
sities, and adt'.itional studies, 
beyond the minimum certifica- 
tion requirements, are available 
for those who desire them. 
3) The related course compon(^nt 
enables individuals to sele ct 
courses depending ou their 
desired areas of specializa- 
tion and allows for maximum 
individualization within the 
pro pram . 

Based on its acceptance dur- 
inpf the past two years. Glenn con- 
tinued, r is ant- '- it-, i :hat t: 
progr ill ■ " ■-• in M^ .luals 

currr -iV :eac"un cessih lity to 
vocational "te }ni' eache: courses; 
(2) provide ' ' attnin:-tz the 

associ^.te de ^ ' provide the 

necjess.irv v at: nr.. -tec hn. cal teach- 
er prepai ati c u'l es for ninimum 
state vocatio: crnical certifi- 

cation 3nd re- ce if: ation; (4) pro- 
vide a meanF ' dl ving educators 
in the ::eld t' ' c-::rrent on ed- 
ucational teem:'. ie> and methodss 
♦ and (5 incre:is-^ hf supply of qua- 
lified \ ')cational -.-cr nical teachers to 
assist li:*- public -.nr private man- ^ 
power and educr^rion sectors in*' 
meeting the challenges confront- 
inp them as a result of national 
D>*ioritv emphasis and f^^deral and 
state manpower and educational 
let^ islation , 

"In summary," Gltt a conclud- 
ed, "the two-year assoc iate degree 
program is just one alternative 
method for providing additional 
vocational-technical teachers to 
meet local needs in o\\r schools 
and manpower training facilities 

^•"acu ity novfdoi-up ent _at the Grad u- 
ate Leve l 

Dr. Alberta Hill, nrc:-.'ssor in 
the department of ed*ij:cati^>n and 
the Dean of the Col}e::e of Home 
Economics at Washington State 
University in Pullman, Washington, 
concentrated her remarks on fac- 
culty development at four-year 
institutions, particularly at the 
graduate level . 

Refore faculty development pro- 
grams at the graduate level can 
effectively be established, she 
said, educators and administrators 
must work together to determine 
the priorities for faculty develop- 
ment. 

Referring to her own exper- 
iences. Dr. Hill said that she has 
•discerned five maior areas in which 
r^hf" feels priorities must be set. 
"Faculty development," she ex- 



plained, "must concern itself with 
CI) 'identifying faculty needs early 
in the de\'elopnient of a progr^im, 
especially in areas of new techn- 
ology; (2) preparing faculty mem- 
bers at all levels to work as teams, 
both within a program and in re- 
lated areas; (3) preparing faculty 
to woj'k with'Mndividuals of all 
types, many of whom will be un- 
motivated: (4) developing faculty 
members who really understand 
how people learn and who know 
*hr» differences in learning patterns 
>)i' diM( nt kinds of people (minor 
itie<^ '\. advantaged, rural, urban, 
etc. 3) developing faculties who 
can . n efficiently, with know- 
led evaluation to allow con- 
star mprovement of methods, 
tec:- - iques and curriculum mat- 
eri 

her participation in the de- 
velr nent of a graduate level pro- 
gram ;o prepare vocational educ- 
atic . curriculum specialists. Dr. ■ 
HiT. -aid, she has found that cer- 
tiar. '.ssumptions can and should 
be r-icie when working with voc" 
ational-technical faculty develop- 
m er : . 

"Perhaps most important," Dr. 
Hill explained, "is the assumption 
that all educators and vocation^il- 
technical education leaders have 
.some responsibility for curriculum.' 
Since this responsibility will vary 
with the individual's role (i.e., 
instructor', aide, coordinator, di- 
rector, etc.), it is important that 
skills identified in task analy^sis 
in the same way as skills needed 
in oc. ipational ar^MS in which we' 
re teaching are identified. Be- 
cause curriculum cannot be cons- 
tructed on a "cookbook basis, " 
faculty members do need theoretical 
background. Dr. Hill explained. 

The need for teamwork in de- 
velopment of curriculum illustrates 
the need for the teamwork concept 
in faculty development programs,"' 
Dr. Hill said. "Vocational and 
technical educators must learn to 
work effectively with people in 
business and industry as well as 
in science and research in the 
development of programs . " 

Although this type of faculty 
development requires realistic 
and real experiences, and should 
therefore be a field oriented pro- 
gram it should not be divorced 
from the University," Dr.. Hill 
stressed. "There are many ad- 
vantages to coordination with un- 
iversities, with resources and re- 
se.irCii facilities in a number of 



disciplines." 

In summary, Or. I-Hll reiterated 
the need for coordinated efforts 
between educators and, adminis- 
trators in. all the various segments 
of the educational community ,. em- 
phasizing the need for concentrat- 
ing on future needs and future 
goals. "Like so many of the teci^.- 
ical occupations you're concerned 
with at this conference," she con- 
duded, "we cannot rely completely 
m making an analysis of what is 
•^eing done . . . because we m.ust 
project ourselves into the future 
and see what should be done. " 
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Growth Areas in Medical Services 



"The potential for growth in 
health services is creat not only 
in basic preparatory (pre-employ- 
ment) programs but also in the 
area of continuing education for 
''the updating^of knowledge and 
skills," stated Viola Levit,t as the 
opening speaker in the workshop 
focusing on "Growth Areas in ^^ed- 
ical Services." Levitt is director 
of Health Occupations at Prince 
George's Community Gollege in 
Lat*f70, Maryland. 

Other speakers in the work- 
shop wore Oiiid?. Nf vi^ '' hair 
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medical Engineering; I'echnolo^y 
at Monroe Community College in 
Rochester. New York, and Dr . 
Kenneth Gudf-ol, Dir' ctor of Fam- 
ily Medicine .Spokan*^' in .Spokane. 
Washington, 

Establishing Basic Premises 

Ms, Levitt opened the work- 
shop in a discussion of the basic 
premises that must be established 
jn order to assess the current and 
potential areas of growth in med- 
ical service, .She set forth those 
^ premises as follovw's: 

1) growth is ^iepend>ent on need . 
and available resources, 

2) need may be defined as lack of 
something requisite, desirable 
or useful , and 

3) . need for growth areas in med~ 
, ical service can be determined 

by data about supply and de- 
mand among other factors. 

Ms. Levitt further explained 
that to determine demand for grad- 
uates one must look at job opportu- 
nities, growth of services or faci- 
lities planned and/or approved. 



md turnover rates of health per- 
sonnel in the job category being 
studied. "Supply on the other hand,' 
f^he added, "can be determined by 
data about total number of gradu- 
ates, where graduates are placed, 
and "mobility of workers in and 
out of the region . ^ ■ . 

"The difference between these 
two factors," she said, "will re-^ 
veal if a need exists for growth/" 
If so, one needs to consider whe- 
ther existinr^ prommF; cnn ex- 

IX,- , -A':. ; her • 'ut faciiit 

and resources can ho used to . rfei* 
the needed program, or whether 

new pJrograms and facilities are 

needed. 

• Contact with local and regional 
service agencies, professional 
groups, health planning bodies, 
knowledge. of the newest trends in 
health care, delivery of services 
and current legislation affecting 
the system can all assist in identi- 
fying new growth areas iri medical 
services, she felt. 

* The lack of available accurate 
data and statistics, she said, makes 
the determirvatipn of need a difficult 
ta.sk. Fu/th^more, the availability 
of resourc es--physical , human and 
especially financial-also complicates 
the need for growth. 

Extending health services to ' 
a wider segment of the population 
and assisting in reducing the cost 
of health care are legitimate con- 
cerns and are directly related to } 
determination'' of growth areas, Ms. 
Levitt pointed out. Most of the func- 
tions of given health service can be 
categorized into simplCj interrried-* 



J iate and complex 1:asks . "Techni- 
cians can be prepared in one or two 
" years to perform the simple and in- 
termediate tasks mqst effectively," 
she stated, "These individuals 
work under the direction and sup- 
ervision "of the professionals who 
can then be freed to concentrate on 
the complex tasks." This ar^range- 
ment, she 'explained , can help faci- 
litate those concerns. 

Hasecl on thi • inr<">!'r:' '. > ^ ' ' 
Lovitt }fi' u 'a.s;^i'jn on 

jifowth in the newer occupation in 
the health serv ices field. Among 
those she disc ssed were the 
following: 

Medical Rt-covds Technicians — 
■ ' Because of the emphasis^on Account- 
ability and the increased use of the 
computer to store and retrieve data, 
medical record administrators have 
increasing^ need for technicians to 
' gather, organize, retrieve; release 
and analyze health information. 

Nuclear Medicine Technicians-- 
Physicians have a grawing need for 
skilled technicians as advances in 
the use of radioactive substances i. 
necessitatis the use of more sophis- 
tic'ated equipment. 

Respiratory Therapy-^Skilled 
technicians, knowledgeable about 
respiratory conditions and the eq- 
uipment used for treatement, are 
incr/^asingly in demand with, the 
rising incidence of respiratory 
diseases and the iVewer t2*eatment 
modalities of these conditions, ^ 

Emergency Medical Technic- 
ians — The changing role anrf func- 
tion of the hospital emergency room 
has created a need for shock and 
trauma units to treat the victims of 
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accidents and majov catastro: iiies . 
Skilled attendants who can tiate . 
life saving treatment 4mmed ...riy 
while transporting patientH 
these highly specialized un are 
needed in increasinp numbi ) >. 

Human Se^rvices/Mental h'ealth 
Associates-~Recause patients over- 
burdened by social, financial, em- 
otional or family problems often do 
not respond well to medical treat- 
ment, the need to offer assistance 
to people with the£- problems has 
increased as our society has be- 
come more complex. 

Physician and Dental Extend- 
efs--The shortage *of doctors and 
dentists make these assistants and 
associates invaluable as extenders 
of medical services. The changing 
emphasis for cure .to preventative 
medicine and maintenance of health 
. v/ill require additional personnel 
to assist the physician and dentist. 

Physical Therapy Technicians 
and Social Worker Assistants--Be- 
cause professionals requiring a V^j 
graduate degree to practice are in > 
short supply , technical assistants 
would allow more people to benefit 
from the services ntferod And ^vc uic 
assist in k('«T>inj_r the cost of health 
care down , 

Veterinarian Technical Af^sist- 
ants- -Veterinarians spend up to 
65 percent of their time performinj^ 
tasks that should be handled by 
technicians. There is a desperate 
need for people to assist in veteri- 
nary practice, laboratories and 
animal research. 

"As long as knowledge contin- 
ues to expand and technology ad- 
vances., emerging growth areas in 
medical services vyill continue," 
Ms. Levitt said, - "Changing pat- 
terns of delivery of health care will 
also contribute to the emergence of 
new occupations and professions in 
the health field," 

What must be avoided, Ms. 
Levitt felt, is the prolification of 
highly specialized workers within 
clearly defined roles, function and 
,job responsiblilities . "If an exist- 
ing group of health workers, have 
the skills and knowledge desired 
bat are in short supply," sh'e con- 
cluded, "it would seem more pra- 
ctical and economical to expand 
recruitment efforts to increase the 
number of those graduates to fill 
thevvoid rather than c. eate a new 
job category j)vith overlapping job 
functions," This, she said, would 
reduce fragmentation of care as 



weL as -Jie number ofpt^.- le car- 
ing for onch pal t/*it. 
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"The early 1960's," Norris. 
stated, "began an era in which in- 
strumentation and techniques, many 
originally developed for the space 
program , have been adapted to 
problems of diagnosis and treat- 
m.ent of human illness and to prob- 
lems of medical. research . " In the 
interim, she adied, it has become 
almost routine to expect to see, in 
a given )iospital, many ejcamples'of 
products of this^synergism between 
electronics and engineering and 

. medicine. In citing j"ust a few of 
those exam]:^les, A'fs . No-'-^-i'^ po.iritfH 

* to coro'r'.ry rarr units : it.r 
tb'e hipr-; ■ special-. /.fi 
J v li'us icated nstruments us to 
assess the pulmonary s-atus in pat- 
ients V. if.h acute or chronic respir- 
atory * i-ohler-.s . . , and clinical 
laborr; rv instruments used to test • 
the'bl- d TV numerous; con.':tions. 

Tr :sc -.' ire just a few t;::amples, 
she sa: i , ilnat support the statement 
that there are now many instruments 
whi ;h are pK)tcntially useful to phy- 
sic. r-'-.s and others that did not fxi^t 
as recently as twenty years ago. 
"The key \vo3*d here," she statod, 
«, "is 'potentially.' Whether or not an 
instrument is used to its fullest pnt- 
ential--whether the measurements 
made using it do the patient more < 
good than ha/rm — depends upon how 
well the 'care and feeding' of that 
instrument are implemented," 

The^ individual qapable of ad- 
ministering this care and feeding, 
she further explained, mvist have 
a basic knowledge of electronics 
and know enough about physiol- 
ogy, medical applications and the 
hospital subculture to communicate 
with doctors, nurses, technicians 
and others whose expertise* no 
matter how great, seldom includes 
electronics. "It is this individual," 
^she said, "whom we graduate from 
our program in Biomedical Engineer- 
ing Technology . 

Monroe Community College be- 
gan the biomedical engineering 
technology prograpn , Norris explain- 



ed, result of the State. Uni- 

' er ■ of Now York's decision to 
tak, ^ part in meeting the health 
to-cl .an demand delineated by 
n Jr Committee on Health Tech- 
nolo; established by the National 
Heal;:; Council and the American 
Assr -ation of Junior Colleges 
;ibou '\even years ago. First 
und< vay in 1967, it was begun 
with ine e^^cpectation that, before 
man^ ^'ear^pas3ed , hiring grad~ 
uate ,:' rhe pro:^ram as members 
of th<' ^^^alth c;are team would be- 
cotr .most standard procedure. 
"Ir. ri-r wordsv" she stated, "we 
th^ •! that the idea of running a 
ho~: 'il without sueh individuals 
or. staff, or at It^st available 
Or: 'X :-\ared-service basis, would 
ha" : ecome as unthir\kal)le as the 
ideri n: runnii;)g a hospital without 
doctors, nurses, laboratory tech- 
nologists or even administrators. 
This expectation, after having 
graduating our seventh class, has 
not. yet been fully met.'' 

Thf' biomedical engineering 

' chn -i ^j^y prnf^jram , Norris con- 

riMv.i, iS p'lan: od to give the 
siti ?r>t 1) •■■ |.i.eneral foundation in 
electronics and related fields; 

2) special courses in physiology; 

3) ■■cial laboratories and lectures 
in rr \ir and preventive mainten- 
ance meci ical electi-onic equip*- 
ment ■ \n 4) field experiences in 
local nospiials where the student 
may observe the use, repair, cali- 
bration, etc.. of specialized equip- 
ment for anesthe.sia- and cardiac- ■ * 
monitoring, r -dio-pulmonary di- 
agnosis. roi^Line clinical laboratory 
determinations, etc. 

Students are awarded an asso-__ 
ciate in applied science degree in 
Biomedical Hngineering Technology 
upon successful completion of four 
semesters of work, she continued. 
The cour3e*of study consists of 
about iBOO contact hours (actual 
hours spent in lectures and lab- 
oratories), of which approximately 
one-half are spent in electronics 
and related subjects, one- fourth 
in liberal arts and one-fourth fn 
special biomedical .courses . 

Craduates of, the program, Ms. 
Norris concluded, now work in 
centralized instrument support 
"services in hospitals or in research 
laboratories' Others work for med- 
ical electronics firms, traveling 
from one hospital to another Ve- ^' 
pairing, and maintaining instrumen- 
tation and providing a liaison be- 
tween. their company's research 
and development engineers and the 
physicians, nurses 'and other s who 
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use the instruments. Another type 
of job held by the proRram's grad- 
uates is with service contract com- 
panies — apain traveling from one 
hospital to another, but in this case 
implementing^ service contractual 
agreements on a wide variety of 
instrumentation . 

The Family Physic 

"We're witnest:in^ a real dich- 
otomy In health care today in the 
United States," explained Kenneth 
Gudg.el, who for twenty years was 
a General Practitioner in a small 
rural eastern Washington town be- 
fore accepting the position of Asso-^ 
ciate Professor irr-^he University of 
V/ashington's Department of Family ■ 
Practice and sulpsequently develop- 
ing Spokane's Family- Practice Resi- 
dency program . ' 

Dr. Cudgel, currently director 
of Family KfedUrino '^^^'.ane, cpnti- . 
•>« nued: "We'rr n ? >• . -^ and buggy 
delivery syst's : or. - .;.rli vidual' 
physician basis, yerv^e're in the 
midst of space-age technology . . . 
we cat^^ transplant corneas, hearts, 
kidneys . . .solve by computers ^ 
future genetic problems that we . 
might run into . . .we can have 
cardiograms interpreted in Chicago 
instantly on a person here in 
Spokane . , , yet out in the rural 
and ghetto areas, indigent^ 
Americans go wanting? for even the 
simplest of health rare. " 

The problem. Cudgel felt, 
stems from the fact that we're un- 
prepared for medicine's new tech'- ''-^ 
nology. In spite of tremendous 
medical~aavajpces , health care is 
still dispensed on a one-to-one 
basis. "Patient health care, " he 
said, " is the broad term under 
which needs "for new technical 
skills can be subdivided and ident- 
ified . " "We need to identify a new 
doctor," he stated, "whose speci- 
alty or concern is for the whole 
person.^' This new doctor, he' ex- 
plained i> is a family physician, not 
a physician who is specifically con- 
cerned about this or tKat illness, 
this org^rt or that organ, or a cer- 
tain condition. " 

Cudgel explained the family 
physician as "a little bit like the 
ancient general practitioner . . . 
the old Doc Holiday type of guy^" 
In spite of this, image, receives 
three years of intensive training 
in ^e broad spectra of mecjicine . ^ 

The "recognized "specialty" of 
a traditional .medical specialisi, 
Cudg^llelt, is a vertical specialty, 



in which an individual comes to 
know more and more about less 
■ and less, f^e considers tlie family 
physician approach much broader, 
crossing all the fields oi r.iedicine 
in the training program . . . the 
surgery, physchiatry, pediatrics, 
orthopedics, etc., on a broad base . 
The f^imilf" phy.*5ician, he explained, 
is trained to take care of the entire 
person. This, he said, is not a 
new idea--rather , a rediscovery 
of an old idea, "We feel that we're 
sort of a new quarterback to the 
game plan of health care delivery, " 
he stated, "and we think that it's 
in our hands that the ball should 
rest in some of the, game decisions 
as far as health care is concerned." 

The family physician concept, 
he said, requires adding many new 
technicians to the health "team." 
For example, he said, computers 
are becoming increasingly import- 
tant in the field of medicine, help- 
ing to improve communications, 
within the field, especially in "the 
area of medical records , Th^' work 
of the computer--in Automated bill~ ' 
ing procedures, data retrieval 
mechanisms, automated histories 
and laboratory procedur es--has 
greatly increased the number of 
computer-trained medical techni- 
cians required . 

Another new development in 
medicine, he said, is a multi*^ 
phasic screening study, called 
"data base." With data b^se, he 
explained, a patient who requires 
a complete physical exam- spends 
time with a computer rather than 
a physician in outlining his med- 
ical history. In addition, he re- 
ceives an automated electrocardio- 
gram , chest x-rays, visual and 
hearing tests, pulmonary function , 
and other- tests that virtually in- 
dicate everything, going on inside 
patient's body . 

This system, he said, creates an 
increasing need for skilled techjii- 
cians tl*ained to read out and in?,er~ 
pret the data. At the same time,\ 
the system saves a gr^at deal of \ 
valuable time for the physician.' 
."Instead of my allocating an hour . , 
to an houj — and-a~half to xlo a com^ 
plete physical, I can do an except-- 
ionally good job in thirty minutes 
I. because I have all this data in front 
of me*," Cudgel "explained . "To 
me, this system can greatly ex- 
pand our present health care de- 
livery." 

"There is certainly still a tre- 
mendous need for the medical spec- 
ialist," Dr. Cudgel emphasized, 
and I don't mean to imply that the 



new family physician is going to 
take over the field of medicine." 
He said, 'however , that the family , 
physician can do a better job of 
recognizing total health care needs. 
As an example, he pointed to a pat- 
ient wh6 visits an internist, com* 
plaining of a stomach ache. "The 
internist," said Gidgol, "v/ill send 
the patient to the x-ray department, 
the x-rays will show the ulcer, th^ 
diet is prescribed and the medicine 
given . . . and the patient is told 
to check. in every two weeks until 
it's healed." He explained that 
the family physici^an, on the other 
hand, is trained to look beyond 
the immediate problem . . . io how 
the patient should be treated, not 
* as an ulcer, but as an individual. 
"When the time comes, " Cudgel 
said, "we'll send this man to 'the 
traditional 'specialist — perhaps 
several, depending on his internal, 
dietary, environmental and social- 
ogical needs. A^nd this, in turn, 
will again increase the need for 
technicians in all of these areas." 
Cudgel said that phystians have 
pretty well recognized that the 
average person in his life s^an will 
have over 400 medical incident?. 
Three hUndred of these a person 
would normally take care of himself 
. . . the cuts, headaches, the 
sprains and bruises . . ^ self-limit* 
ing illnesses and injuries. The 
remaining 100 incidents must pass 
'through ti'aditional medical channels, 
"f think if we can increase our know- 
ledge and utilize'our technicians 
properly and rediscover people to 
help physicians take care of these 
100 medical incidents per person, " 
Cudgel concluded, "we're going to 
be able to provide a lot better health 
car.e for these United States." 
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Identifying Human Resources l^low- 
The Department Of Defense- 
High School Testing Program 



What is being and can be done 
to refine our nation's most import- 
ant resource~-youth? This ques- 
tion was' the f(^us of Bernard 
(Rocky) Krockover's workshop 
presentation on the' Department of 
Defense High School Testing Pro- 
pram. KVockover, a personnel 
psychologist for the Armed Forces 
Vocational Testing Croup at 
Randolph Air |;orce Base in Uni- 
^vereal City. Yjpxas, issued a stim- 
ufating challenge to all of America's 
educators ., 

If we can all agree that the 
bo^ys and girls in our high schools 
constitute a most vital part of our 
national resource of youth, he said, 
then it ^llows that our schools^ 
have the primary obligation of 
assaying the qualivies possessed by 
tjhese human, assets and providing 
opportunities for their appropriate ' 
development. 

Krockover referred to the 1973 
Galhip Poll of Attitudes Toward 
Education, which showed that over- 
whelming approval is giv^n today . 
to proposals that suggest more em- 
phasis in schools to the study of 
trades, professions and businesses 
to help students decide on. their 
careers < In fact, nine out of 10 
persorxs in all major. groups sampled 
said they would like to have schools 
give more emphasis to this part of 
the education program, and most 
felt it should start at the junior and 
sejiior high school level. Many 
professional educators feel it 
shcfuld start even earlier — in the 
elementary grades. . ^. 

Krockover wentbn to point 
out figures released l?y the Voca- 



tional Industrial Clubs of America 
(VICA) , indicating that by the 
year 1980 there will be some 30,000 
types of jobs available, 80 percent 
of which will require special skills 
needing vocational and technical 
training, but not a college degree. 

"In spite of numerous findings 
such as these," Krockover stated, 
"the vast majority of schools 
throughout the nation still place 
the major emphasis on college pre- 
paration courses." 

As did many of the speakers'^at 
this 12th National Clinic, Krockover 
pointed to the 'Academic syndrome" 
that seems to peft*meate and placjue 
our nation's educational system. 

In 1972, less than one of every 
four high school students was en- 
rolled in vocational education," he 
said. "High school' students are 
literally bombarded with the im- 
portance of obtaining a degree-if 
they ever hope to .amooint to any- 
thing. 

"VVherever a student turns for 
advice, he receives the same mes- 
sage — get your degree, that's the 
only way to sticCfess in the- world of 
work. For whatever reason, the 
fact is undeniable that the mass of 
students are still plugged into the 
degree illusion . " 

The illusion-exists, according 
to Krockover, simply because get- 
ting a degree is not the only way to 
success in the world of work. In 
fact, he said, more and more grad- 
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uates of 4-year jlegi-ee programs 
are finding themselves ill-prepar- 
ed for the job market; many f^d 
themselves trained for jobs that 
don't exist' or are so over- crowded'- 
as to prevent entry. Ab examples'^, 
Krockover pointed to the three 
supposedly "secure" professions. 
According to the American Council 
on Fducation, 24% of all American 
freshmen want to be doctors, lavy- 
yers or teachers. Statistics show, 
howeve,r /that many will find it 
difficult if not impossible to fulfill 
their ambitions in these areas. 
"If we can all agree that the pri- 
mary purpose of education must be 
preparation for making a living," 
Krockover stated, " , , .then all of 
this data appears to reflect the 
exact opposite of what our majoi/ity 
programs should be. In short, we 
have done, and are continuing to 
do, a lousy job in engineering ed- 
ucational systems to fit the occupa- 
tional realities of tocj^y. " 

Krockover stressed that this 
doesn't mean or imply that college 
orientation ^should be abandoned; . 
it does mean that priorities must be 
structured to those found in the 
world of reality, "We must begin 
to Realize that everyone is not 
destined to be the vice-president- 
in-charge, and only a few need to 
begin training for that position." 
A means must exi^t for channeling 
youngstei^ interpositions that I'e- 
flect their aptitudes and the stigma 
of non-college orientation, must be 
removed, enabling students to ^ 
move in the right direction at the 
right time. In'short, Krockover 
continue<^, "When the wrong 
youngsters prepare for college, or 



ERIC 



f 



the wrong younpsters aspiro to any 
particular skilled trade, v.e as a 
society are w a stint: our liunuin 
a^^sets. and we can no lonpr>' afford 
such a luxury . ; 

Proprt^ss Bc fi ne Of N'ecessity 

At the onset of \Vorlc^ Wai' 11 
Krockover explained, the Depart- 
ment of Defense founfl themselves 
with a need to establish a method 
for identifying the riglit person lor 
the right job in the most expedient 
time frame possible . They lound 
too many people trained and qXiali- 
fied for jobs which did not exist 
or were over-flowing, and not 
enough people for the jobs which 
were most in need of filling. To 
a*i*leviate the problem , the Armed 
Forces developed classification* 
tests. "By current standards, 
these were crude instruments de- 
signed to merely lump like jobs 
together, and then identify the 
i;ncoming servicemen v.'ha appear- 
ecl capable of pei;forming in that^ 
Job cluster," Ki^ockover stated. 

The services soon realized 
that as technology advanced, the 
need for qualified personnel would 
increase, creating a need for tests 
that would do more than merely 
categori/.e jobs and people. "Class 
ification-^" he stated, "had pro- 
, gressed to aptitude." Since World 
•War 11, he continued, each ser\Mce 
has worked independently to dev- 
■ elop its own aptitude battery. With 
continual revising and reHning, 
the batteries have been developed 
to reflect clianging manpower 

i needs. 

/ " * 

The current testing system had 
its beginnings, according to Krock- 
over, *vhen the Department- of De- 
fense, in -1966, directed the indiv- 
idual services to examtne their 
batteries and to formulate a com- 
bined, unified aptitude battery to 
satisfy the requirements for all 
occupational ti-aining offered in all 
branches. "The result," Krockover 
State'd, "is known as the Armed 
Services Vocatiohal Aptitude Bat- 
tery-with special empha^s on' the 
word 'Vocational . 

The test, commonly referred 
• to as A5VAB , was introduced- in 
high schools. throHghout the 
country in 1968, with 350,000 stu- 
dents in 7,100 high schools^tested . 
In 1974, using ASVAB Form II, the 
Department of Defense tested^ 1.1- 
million students i^ over 15,000 
high schools. 
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Continuous teclinological ad- 
vancements have caused cphtinuous 
revisions in the test battery. "As 
products and vocations are refined 
and now appHcations are discover- 
ed, " Krockover stated, "the skills 
and aptitudes required must be 
identified in addition to those we 
are already utilii'.ing l^oth in and'' 
out of the services . " The level of 
education, experience and other \ 
variables concerning youth are 
also changing, he continued, caus- 
ing a need for changes in the test 
to accommoclate new criteria. 

How the Test Works 

Basically, Krockover said, 
the ASVAB is a two and one-half 
houi- test battery, administered 
free of charge under the supervision 
of the Departmenf of Defense, which 
focuses upon sttident aptitudes in 
a variety of vocational areas. 
55Cores are reported to the counsel- 
or on each of nine subtests, and 
on five vocational clusters: General 
Mechanical, Motor Mechanical, 
Clerical, General Technical and 
Electronics. 

Raw scores and percentile 
scores, he continued, are reported 
on each of the subtests and com- 
posites. These scores are further 
broken down to reflect each stu- 
dent's rank by grade, and by 
grade/sex. I.iteriUure is also avail- 
able to reflect .^tate and regional 
norms . * 

. "ASVAB." Krockover stated, 
"is now the only comprehensive 
vocational aptitude test battery, 
standardi7-ed on over one million 
students, and offered free of 
charge on an absolutely no obliga- 
tion basis throughout the country." 

The services test sopliomores 
and juniors, both male and female, 
in addition to seniors. Research 
has shown a high correlation be- 
tvveen graduation from high school 
and success on the job;* therefore 
the services have placed a priority 
on testing of seniors. However, 
they are also interested in deter- 
mining the availability of resources 
for future training programs. Tak- 
ing the test incurs no obligation; 
in fact, no type of recruiting is 
allowed during its administration. 

Because it is not a recruitment 
tool, said Krockover. the test can^ 
be effectively utilized to benefit 
both the educational community, 
and the military in solving common 
problems. In order to identify the 
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abilities of each, <ind every student, 
to pt^ovide the ehupcational opport- 
unities for optimuyi development^ 
of the d iseovpred/talents , and to 
guide each youngster into a pro- 
gram of training \vhicli is the most 
appropriate for .him, educators and 
military personnel need facts about 
the range of individual differences 
and the proportion of students 
possessing important liuman abili- 
ties . Additionally ,. Krockover con- 
tinued, each school needs to know 
what courses should be offered and 
who should take them . 

An Opportunity To Woi-k Together ^ 

"The Federal Govei^nment and * 
the Department of Defense," Krock- 
over stafted , "have both concluded 
that: (l\ any prograna which en- 
hances student awareness of job 
opportunities and alternatives in 
vocational pursuits is in the best 
interest of the individual and the 
nation, and (2) it is unquestionably 
the obligation of federal _agencies 
to return to the taxpayer the les- . 
sons learned through government- 
funded research programs." 

Naturally, he said, the ser- 
vices wish to stimulate interest in 
military \obp and training oppor- 
.tunities among young people, and 
to convey the mcssago that military 
service is not a single occupation. 
"While we 'are fully aware that the 
majority of students who take* the 
•A.SVAB will nevei' enter' the mili- 
tary service," he stated ,." some 
students are afforded an additional 
alterjiative upon graduation." He 
emphasized the fact that vocation- 
al information provided by the 
battery is useful in counseling' 
sttidents regardless of their future 
plans. In addition, he felt that 
b^offering the ASVAB , "student 
interest Will be stimulated in the- 
■ variety of skill training opportuni- 
ties available through'both the 
y military services and comparable 
^ivilian institutions," 

According to Krockover, the 
high schools of our country have 
the viable answer to educational 
and career planning for students. 
.Schools can plan individualized 
curriculum; they can identify 
•which and how many students 
possess various patterns of ability; 
and they can plan a positive pro- 
grarrf for personal counseling. It 
is the responsibility, he saidi of ■ 
both the educational community and 
the military services to assay the 
abilities which cover the errtirfe 
'range of individual differences 



from the noar RcnLs to the less 
, able, for all humamresources . 

"All this is possible through 
the use of A5VAB." he stated. 
"Used'constructively , it is a tool 
which can make a sigriificant con- 
tribution to the development of oi: 
human resourc along., social, v 
useful lines , h ith in terms of 
^ society's nef^'ds and tVie indiviriu:. 
possibilities . " 
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An overviev.' of teclmolopical 
education in V.'ashinpton , vith em- 
phasis on both chronological arid 
philosophical development, led to 
an -intriguing discussion of its 
current and potential status in the 
state during the "Technological 
, Education in V.'ash.ina ton'' workshop. 

Mr. Vern Hammer, Mr. Frank 
\".*imer and Mr. Neil I'hlman, eacii 
v/ith broad, diversified backgrounds 
in the field, cave unique insight 
into Washington's appi*oach in pro- 
viding technical education pro^ rams . 

An Ovevvirv 



Mr. Hammer, professor of 
civil engineering and l^cad of the 
water and air resource cent<')'.at 
the 'Cniversity of Washington in 
Sc-attlc, presented the chronology 
of technical program development 
in the state, highlighting many of 
V/ashington's unique achievements 
in the 20th century. 

Although the state has been 
somewhat traditional in its overall 
educational system. Hammer point- 
ed out, Washington has always 
been at the forefront in junior col- 
lege program development. As this 
system has developed, broadening 
into a statewid system of "compre- 
hensive community colleges," all 
of the state's vocational-technical 
schools have been absorbed into 
arid made an integral part of the 
system. Presently, 22 districts 
comprise tl state's community 
college system^ with a State Board 
providing overall guidance and^ 
-^Vi^-^ctioru ^ 



In 1975, Washington remains 
in the forefront of community col- 
lege education. Hammer said, rank- 
ing third in the nation in percent- , 
age of total state undergraduate 
enrollment. Almost 50 percent of 
all Washington undergraduate stu- 
dents are enrolled in community 
colleges . 

At this time, he continued, 
approximately 60 percent of comm- 
unity college enrodees are in occu- 
pational training programs. The 
funding pattern is also occupation- 
al weighted, with a cost of approxi- 
mately S750 per occupational stu- 
dent as opposed to $650 per aca- 
demic student. More than 200 occu- 
pational programs are offered 
throughout thf^ state's community 
colleges . 

Hammer went on to emphasize 
the uniqueness of Washington's 
system as characterized by the lack 
of prr:ipr\etary schools in the state . 
There are still no technical insti- 
tutes, and relatively few proprie- 
tary schools. "Those few that do 
exist, "'^N^^' said , "are usually very 
small and very speciali :^ed . " 

During the early and mid- 
I960'.s, concurrent with the "boom" 
development of the community col- 
leges, came a development within 
the four state colleges of bacca- 
laureate programs toward degrees 
in Industrial Technology. This 
widening development, in turn, 
caused statewide recognition dur- 
ing- the late '60's of the need to 
coordinate all technical education 
programs being offered at the 
state's, various institutions . 'Asa 



result, several of those involved 
in teclinological education began 
meeting on an informal basis, and 
in March of 1970, the Washington 
Council for Engineering and Re- 
lated Tochnical Education (WCER11-) 
V. IS form ed . 

"This is '.ery unique," Ham.mer 
stated, "and has not happened any- 
where else in the United States. 
It's really the first time whe n ec'- 
ucators from very diverse ted lol- 
ogical programs at all different 
levels--that is, from the engineer- 
ing and industrial technology 
baccalaureate degree programs, the 
two-year associate degree techni- 
cian programs, the vocational- 
technical occupational programs, 
all recognizing the need to get 
together-'have organized formally 
to exchange information and dis- 
cuss mutual problems." 

The organization, which is 
non-funded and has only voluntary 
institutional membership , now 
has representatives ,from almost 
all public and private institutions 
withiri the state, and has been 
found to v^ield considera^ le in- 
fluence in legislative issues deal- 
ing with technical education. 

In concludihg his presentation, 
Hammer again stressed the success 
and importance of the WCERTE 
organization. "In summary," he 
said, "we can say that there have 
been some rather unique develop- 
ments in the state of Washington , 
primarily in the attempt to really 
coordinate and work together in 
str^gthening , in a broad way, 
occupational and technical educa- 
tion in the state . " 
} 
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V.'jmer Traces Philosophical 
De\-e]opment 

Frank \'*' im e >■ , D p u t y D i r e c i o r 
for the Coordinatinp Council for 
Occupational Education in V.'a.sh.- 
incion Slate, Firessc^i i-ir ■•e".:- tinn ■ 
!r^b:p of state -:p:r on: ••vit:. 

federal leGisL-itive evol::lion. iu- 
pointed out thai vocational educa- 
tion in Washington has evolved 
differently than in many states, 
v.'ith most trade p roe rams servirc: 
more adults on a "post-socoiular v" 
or no n - c r a d od h a sis. 

Because ihc lQ^)^'s sav.- ih^ 
:^rr lotion of vocational -tec hp. icr-.: 
nroarams into a compr ehens:-/ e 
cominunity collec e program , Wirrvr 
explained, Washington ^v,is nbh* to 
expand quite rapidlv when federal 
vocational - tec hni cal ec:u cation 
funds became available,. The 1963 
Federal Vocational Act and 1968 
amendments removed most resti'ic-. 
tions in the ranpe of proprams to 
be offered with less than a bacca- 
laureate prfu:rr-im . 

The ir:c nt of federal :ec:^isla- 
tion, to "expand the breadth of 
vocational -technical education'' was 
clearly carried out in Wash in};7 ton 
state, according to Wimer, because 
thv shift to a comprehensive com.- 
munity college system allo^ved a 
more sophisticated development of 
tec I mi cal ediicatioii witliin the al- 
■:"ea;:'.' (!< ■ -/t'lr^pt-r! vocational eciuca- 
tion systt.':;. . 

In its *.'oc a tin nal -technical ed- 
u Celt ion system., ilammer saifi, 
V.'ashinpton has remained fii-m in 
its adhprence to basic tenets. 
Har-. mer went c;n to point out {hv 
S -lowine principle's upon wbi^cli 
p.- '^nram developmc^r.t is bas(H:: 

1) Instruction is bascc: on in.dust- 
rial standards: 

2) Workers and supervisors in- 
volved in each occupation provide 
ad\'ice to schools; 

3) I ri.'.tructors must have exper- 
ience in the area taught; 

4) Equipment, materials, facilities 
and activities are similar to those 
used in industry; 

5) Students experience, even in 
the first few months of training, 
the same work and v.'orking condi- 
tions that they'll find when- out on 
the job; 

6) Although curriculum inlensity' 
can vary, standards for all pro- 
grams are the same, i,e., each 
program has internal integrity; 

7) The state sets no distinction or 
difference in the funding oi- 



vocational or tecbinical education, 
i.e., all fund in r is based on the 
same formula . 

"In this state," explain.ed 
V'imer, "it has been ohilosc^nhicallv 
an cMpansion oi* vocational (^duca- 
■lon c c •> c e p t s r a t } : e r t h a n a s op a v a t e 
system, for "tecb.nical education,' 
and technical education in this 
state is identified as a seoaratt^ 
croup only in codmt of the occu- 
pations in i'eports,, " 

In re-empliasi zinc V^'asb.incton ' s 
acr-.ieverr: "nts , V.'imer statt-c: , "'.Ve 

in. this state been able to 
maintain u-chnical education as an 
expansion in :*illinn th.c CiaD in trie 
to'.al educational sDectrcim. ." 

r him an: Tec hnolopi cal Kclu ca tion 
C 1 e a r i n Cih o u s e 

Meeting the state's current 
and future needs in technitra-l educa- 
tion areas is a priine concern for 
Neil D. Uhlm.an, Director of the 
Technological Education Clearing- 
:-;ouse for the Council on Higher 
I'fiucation in the state of Wasb.ing- 
ton . 

Focusing his remarks on the 
area oi engineering technology, 
r.bhnan observed that educators, 
[)cople from ind\i^-try, lenislators, 
students and others have !:)ecome 
increasingly awaro of the need for 
expanding educational opportune- 
lic^-s for technicirin.s . 

Recent assessment inc:icat(\s a 
-.♦ery possible need for a baccalaur^ 
f\ate deforce program iij *"'n g : n e-r i n c 
ter'nnology within the state, accord- 
ing to I'hlman . The fact that stu- 
dents desiring the baccalaureate 
degree in engineering tt^cHnology 
have to leave the state to satisfy 
that goal, he explained, constitutes 
a problem area, since those stu- 
dents appear to be steadily gi-owing 
in number . 

W^hat is the state doing to sat- 
isTy this and other needs? In 1969, 
a gi*oup of community college in- 
structors made a survey of the 
"Technical Needs of Washington 
Industries . " Industry indicated 
"a possible need for engineering 
technologists, and as a result, the 
survey att>'acted the attention of 
many of the state's politicans. 

The 1969 Legislature directed 
,1 .'-tudy to determine the feasibility 
of establishing a polytechnic insti- 
tute in the state with the primary 
intent "of awarding Bachelor of 



oi Technolocy degrees , in certain 
specified fields. A consultant 
v/as retained to develop a compre- 
hensive report. "In general," 
I'hlman stated, the i-eport said 
that the creation; of a polytechnic 
institute would hv^ an appropriate 
solution to treetinc the state's 
long term need for technically 
trained manpower. However, the 
report indicated the immediate 
need of such an institute was un- 
clear . 

Th:0 report furtlier suggest-'d 
that a technolocical education 
sturiy- center be created to pro- 
\ :de statewide coordination of 
technical education and to contin- 
ue the needs' asses sm.ent of the 
pclyteclini c institute. 

"This all happened about the 
time that the state's economy be- 
gan to falter," explained I'hlman, 
''so the state was not about to in- 
vest in another "moi-tar and 
bricks-type institution' at that 
tim e . " 

The 1973 Legislative session 
directed the staff of the Joint 
Committee on Higher Education to 
prepare a study on the best poss-. 
ible way to utili^-e existing facil- 
ities to meet the short term, im- 
merliate needs of the state- Other 
concerned groups were already 
studying the problem, includiTig 
the American Society of Engineer- 
ing Fd i?cation (.ASFE) nationally, 
and V:CFRTK locally. 

After reviewing the \-£iricuis 
studies that had been made, the 
joint committee made the follow- 
ing recommendations to the 1973 
session of the legislature: " 

1) There should immediately be 
established a clearinghouse in 
technology, with responsibilities 
for compilation and distribution 
of information to provide careeV 
guidance information of all pro- 
grams and levels of technology; 
assistance in curriculum develop- 
ment; coor^dination of long-range 
technological planning; and 
assistance in Maximizing federal 
and other non-^state . funding 
grants for program development 
in technology , 

2) Programs beyond those offer- 
ed by community colleges and 
technical institutes tnould not 

necessarily^bie geare d to the 

traditional baccalaureate frame- 
work requiring residency, gen- 
eral education courses, etc., 
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and shou'd not necessarily result 
• in the awarding of a b?.c calaur eate 
degree , 

3) The efforts of the state colleges 
to expand and improve their cur- 
rent industrial technological pro- 
Cjrarr. s are cornyn^^ndah)!'? and snoiild 
be given continued priority. 

"Asa result of these recom- 
mendations," Uhlman said, "the 
Legislature, early in 1974, dir- 
ected the Council on Higher Educa- 
tion to set up and operate the Tech- 
nological Education Clearinghouse." 
Uhlman assumed the duties as 
Director of the Clearinghouse on 
November 1» 1974. 

Several goals were established 
for the Clearinghouse, and from 
those goals have developed three - 
major projects that the staff is 
currently v/orking on. As a prior- 
ity, the Clearinghouse is conduct- 
ing a needs' assessment for the 
baccalaureate degree in engineer- 
ing technology. Assuming that 
need exists, the staff is develop- 
ing a model whereby a baccalaur- 
eate degree in engineering tech- 
nology can be offered in the state. 
Currently in a very preliminary 
stage, the model is being developed 
in cooperation with an ad hoc 
committee composed of people re- 
, presenting the various institutions 
in the state . 

In addition . the Clearinghouse 
is proposing a "mobile technical 
education guidance*" center . " The 
staff will compile information on 
technological education opportun- 
ities presently available in all 
post-secondary institutions in the 
state. The mobile unit will allow 
dissemination of the information in 
a non-recruiting fashion. Accord- 
ing to Uhlman, the unit would 
visit fairs, industrial plants, 
shopping centers and other areas 
of population concentration . "The 
career guidance effort presently 
being done in the agencies and 
institutions;" said, "will not 
be duplicated, only supplemented." 





The public imaoe of technical 
education, the public's ric^ht to 
kno%v in terms of dissomincition of 
informrition and priorities in im-"' 
prov'inq communication were issues 
for discussion in the ''Maj-ketine 
Technical Education" workshop, 
chair<-d by Tane A. Johnson. 'Pub- 
lic Information Coordinator oi 
Washington Community Collceie 
District 17. 

Rowland Bond, retired educa- 
tional rc'portor for the Spokane 
Daily Chronicle, Rob Briley, Pub- 
lic Affairs Director for KHO-TV in 
Spokane and V/alter Schaar, Gen- 
eral \:anai4cr for KSPS Fducational 
Television in Spokane c^p.ch offered 
ido-Ts for botterinr rommunicnti')n 
of the- f^rhniral ec' .cation story . 
Al thou eh each pointed nut that fev.- 
iTrobh'ms i-.^i-ally exist on local 
le\'fis, each acknov/ledc ed pro- 
blem s- -especial ly v\'ith th':^ imacr- 
of technical educat ion - -on the 
national level . 

Briley Indicat(\^ Priority N'eeds 

Speaking of individual colleges 
and vocational-technical schools, 
Bob Briley pointed out priorities 
to be set in meeting the challenge 
of marketing technical' education . 
K^ost important, he said, is for 
the college to have on staff a pro- 
fessional public relations-oriented 
person with knowl edge of local 
programming needs and potential 
to provide media with resources 
•for programming. Briley pointed 
out the importance of having a 
public relations person who has 
the ability and desire to establish 
personal contact with people in 
the media, who has knowledge of 
each medium and the people with- 
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in each organization who can be 
of help to the college. Briley also 
acknowledged the importr.nce of 
building up an avs*areness within 
the community that technical skills 
are necessJiry, and that technical 
institutions can rtiake an important 
Contribution in meeting the com- 
munities 'employment needs. 

S^chaar^^ee s Marketing N eed 

\^'^'lltel' Schaar, in pointing out 
additional priorities foi* technical 
Colleges, emphasi?.ed the basic 
difference educators find in work- 
ing with commercial versus educa- 
tional media. In educational 
mpdia, Schaai- st]*essed, political 
problems must often be ovcrcomn 
betore eifective eduration-ir.edi;i 
relationships can be built. Once ^ 
this problem is overcome, said 
Schaar. educators and media 
people must work together to 
"market the product" of technical 
collefTC's to the public, the product 
being, namely, students who are 
equipped to take jobs v/ithin the 
community . 

The stigma of technical educa- 
tion and, in turn, of the people 
who are technically as'opposed to 
academically trained, is a basic 
image problem that must be over- 
com.e, before technical education 
can really be effectively market- 
ed, all three speakers agreed. 
Although the speakers had vary- 
ing beliefs as to what "stigma" 
actually exists in today's society, 
all agreed that educators and 
media people must woHk hand in 
hancfin ay,femptj^ng to change the 
imS^etb^ often aUaches that 
sti^fHa to those v/ho receive 
technical training .and later take 



career positions utilizing their 
specialized skills. 

By taking a positive, adver^ 
tising-oriented approach, attitudes 
can be changed, ai! the speake>'s 
agreed, ^y stressing positive 
achievemtlits of technically -chea- 
ted adults, by stressing the need 
in society for technically skilled 
people, and by* pointing out the 
important relationship that must 
exist between employers, colleges 
and the public at large, some of 
the stigma that does exist can 
possibly be erased. 

Bond Condemns 'Apolog etic 
Smil e' 

One of the problems, as Ro- 
land Bond pointed out, is the 
attitude of those involved in tech- 
nical education themselves., "Hav- 
ing dealt with technical education , 
since World War TI , " he said, "I've 
tclt that the vocational education 
people as an entity have been 
wearing kind of an apologetic 
smile." Perhaps the reason for 
this, he pointed out is that it * 
has been accepted practice in 
this country for all parents to want 
all children to grow up to be "the 
best," and to them, that usually 
connotates becoming a doctor, 
lawyer or dentist. Therefore, 
technical education has been help- 
ing people get where parents 
don't really v/ant them to go. Per- 
haps , he continued, this stems 
from too much separation between 
vocational education and academic 
education. "The Carrtegie 
Foundation," Bond point out , "re- 
~c 6 mTnehdS' ih a t c C) mm u n? ty ' c o 1 1 e ges — 
should provide a diverse program 
of academic, occupational arid 
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adult education rather thsn strict- 
ly specialized training." By be- 
coming more demandinR, he felt, 
technical schools can turn out a 
better product culturally, shorten- 
ing the gap bet^veen graduates of 
com n: unity and technical col'ei^es 
and four~V?3r coHoC'Ps . 



\ 



Schaar went on to point out 
that although thfe nation as a whole 
is highefreducation oriented , our 
four-year institutions are often 
producing academically educated 
persons who have little success 
in frnding employment. An import- 
ant aspect of marketinc technical 
education, he said, is in shewing 
that tec};)ni.cally educated persons 
are weli-equipped for the job 
market. An important part :>f this 
concept, he pointed out, is de- 
monstrating the relationship be- 
tween the technical college and the 
commxinity's job market situation . 
Discussion from the audience 
prompted the observation that often 
''marketing technical education" 
requires a two-prong thrust: one, 
in the recruitment of .students, .and 
the other in the recruitment of 
emfployers* The media's role, 
observed Schaar, was not to "sell" 
li/e institution, but to get the 
various targets of the thrust 
"matched up." Parents, students 
and employers must all receive 
the message of technical education's 
value and place in society. 

In a discussion of internal 
communication problems faced by 
colleges, the r.eed for individual 
.as well as -collective effort was 
"^quickly pointed out. N'^ public 
rela,tions effort in the community 
can be successful, tne audici.ct. 
agreed, without positive reiniorcc- 
ment from all members of the 
institutional "team" that includes 
administrators, faculty staff , and 
current and past studen^ts. 

In summary, the focus of the 
workshop was of two directions: 
One, the need to establish a good 
working relationship between ed- 
ucators and media in marketing 
technical education; and two, the 
need to stress, through coopera- 
tive efforts, the importanr of 
technical education and the posi- 
tivism and success of technical 
education programs, to parents, 
employer;^ and students, who in 
turn can communicate that attitude 
cf success in an evolutionary 
pattern of continuance. 
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I recognize and appreciate 
the efforts of Community College 
District 17 and its President, Dr. 
Walter Johnson, in putting toget- 
her this vei-y successful confer- 
ence. He and his staff deserve 
thanks from vocational educators 
from all across the State, and I 
speak for them in sraying, congrat- 
ulations for a job well done' . 
Vicariously, each of our scate's. 
practitioners shares in v.elcoming 
this illustrious gathering . 

The topic chosen by your'ar- 
rangemcnts committee was ' Tech- 
nical Educati(^n - the State of the 
Art'' . Thinkifig about that at 
first, the noticjn came to me that 
perhaps this "krt" was really ob- 
solete. No, not the technical edu- 
cation art. , .tAis Art - Art Binnio. 
You know, T haven't taaght a class 
in technical education since 1968. 
And while my administrative ex- 
periences^since then certainly 
keeps me\in tough with the pro- 
gress yoiJ have been making as 
practitioners, you and I both know 
that it isn't tl\e saine view one gets 
by being whexje the action is . , . 
right in the classroom. So, per- 
haps Art the /instructor is obso- 
lete. In preparing my remarks, 
then, T determined to focus on 
some of the broader issues.. That 
thought prompted still another 
notion about how times have 
changed. Back in 1968 when I 
was teaching, if the issue under 
discussion came under the head- 
ing of "broad" , it wouldn't have 
had anything to do with technical 
education . 

What should this clinic do for 
you, its participants? 
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It seems to me it should ac- 
quaint you with some of the nation- 
al perspectives. When you leave 
Spokane, you should carry away 
a better understanding of botl'i the 
strengths and weaknesses of tech- 
nical education. And, if those 
who've participated here w^ith you 
have done their jobs well, you 
should have identified some of the 
particular ways these issues of 
national scope relate to your 
particular problems in your home 
communities. You should leave 
this clinic with some solutions ta 
those problems . 

It seemed appropriate to me 
to employ the term "clinic" in a 
medical sense and to use some 
medical terminology and uiedical 
methodology of these remarks. 
First, we are going to examine 
the patient and make a diagnosis 
of its health. Second, we will 
write some prescriptions, if, in- 
^ deed, poor health is discovered 
and medication will be of value. 

Now, how does one go about 
examining a patient as large and 
complex as the field of technical ^ 
education? Xi seemed that many 
or most of its component parts 
were represented right here at 
this clinic. So I've used this set^ 
ting in the past few days to con^ 
duct my examination . fou and I 
have heard from some very know- 
ledgeable persons, nave 
provided glimpses of emerging^ 
technologic change. Topics have 
ranged into environmental pro- ( 
tection , fossil fuels and nuclear ^^'^ 
•energy, health sciences, economic 
developments, and quite a range 
of impressive an4 even exotic 



disciplines . The data emerging 
as forecasts of the future for tech- 
nical education certainly looks 
promising . 

The clinic conferees have 
looked at emerging educational 
patterns. There have been talks 
about faculty development; the 
efforts being directed toward dev- 
eloping a bilingual delivery sys~ 
tem; discussions about the emerg- 
ing trends brought about by the 
transition from MDTA and CETA . 
with our partners in the depart- 
ments of labor in the business of 
training people for jobs; and, our 
thinking has been stimulated by 
discussions of the metric conver^ 
sion problems. Curriculurr^ dis- 
semination, relating to emerging 
technologies, has also been in 
the topical coverage vyfe have view- 
ed of the national curriculum net- 
work and its regional laboratories 
'that are dedicated to^reducing 
duplication and improving access 
to newly developed materials. ^ 

Another opportunity to exa- 
mine the patient came about from 
perusing many of the vendor dis- 
plays . I v7as seeing the new pro- 
ducts of our private enterprise 
colleagues who are also engaged 
in the business of improving edu- 
cation and the teaching arts. I 
examined an electronic scanner, 
discussed IBM data processing 
equipment, explored machinist " 
and autd rriechanics materials that 
had been developed for CETA, 
clientele, and skimmed through 
some texts that are being sold to- 
day. From these many new deve-. 
lopments, I saw much of the tech- 
nical education state-of-the-art. 
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And if each of you coesn't plan 
time to vie'.v corr^Qmion djspl5.y5, 
I urge that you mai'c sorr-.c timo to 
do so. It's tinio well rvent . 

A cood diacr.osis should ir.- 
clude x-ray e>:.amir.&tiori.> . Vo^ niv 
x-ray rnaciune, 1 cho3d tlio in- . 
sights provided th.rcugh the ERIC 
system (Educational Resource- In- 
formation Center) . I van ar. ERIC 
peai-ch into the Iiealth'of lochnical 
education that produced a list of 
each filed resource and an cib- 
straci of its contents. The ERIC 
.-storr. can produce inforrr-iatior- 
}.M identifies problerr.s, arri'-'cs 
at conclusions, and offer? rccorr.- 
mex:dations . An ERIC search re- 
veals who the produce^'? of nev/ 
developments are. Xot only ar^. 
r^ublic educators listed, but I dis- 
covered many contributors from 
labor, ■ military, and noh Pi-'-' 
lie education . ' The iis< of contri ' 
butors is large and the subjects 
co%ered are wide ranging. 

As a result of this careful es- 
amination , it is my diagnosis that 
the patient is in robust good 
health. However, it needs help 
from some of my colleagues. I 
believe that, at the least, my pat- 
ient is neurotic , or , at the v-oi-si , 
so out of touch with reality as to 
by psychotic. The patient needs 
a psychiatrist . Technical educa^ 
tion doesn't know it is . It is 
suffering from an identity crisi.s . 
It may be scliizophrenic . As I 
perceive it, the patient is in need ^ 
of further help; the kind that you . 
and I, as; profersionals , should be 
able to provide . 

Ten years ago» I attended a 
similar clinic on technical ed/ica- 
tion at Charlotte » North Carolin^i . 
There Vvas little doubt then about 
what we were there to explore and 
discuss. But several tirnes since 
my arrival here, I've gone back 
out the door to take another look 
at the signs over the entrance. 
Perhaps they would have been 
more accurate had they been let- 
tered "V/estern AVA Confer enceJL. 
The span of the problems discuss- 
ed an^solutions being sought has 
extemded to all ohases of vocation- 
al education and technical educa- 
tiom for the purposes of this clinic . 

My recollection of the Char- 
' lotte clinic is that Vv'e had a basic 
concern with engineering techno- 
logies and escatating involvement 
in electi*onic data procesJjing. 
Technical education Had a defini- 
tion. In substance, that defined 
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an occupational area, not requir- 
ing a baccalaureate degree, that 
v;as based upon a foundation re- 
quiring manipulative skills and 
heavy application'- of mathematics , 
life, and physical .sciences. 

Today, ti:ai tiofmiiion haS 
been creatly broadened. My con- 
cern is that it's become to broad. 
And that concern is certainly in 
full recognition that technology, 
per se, has in itself become broad- 
er . I recognize the rightful in- 
chasion of hepdth sciences, er.vir- 
cnmental s cien oes , and some 
i-)thers . Perhaps that is as it 
should be. But when does a 
ci'aftsman hccoTr>x'':^ technician? 
If technical education, or techni- 
cal educators i cannot define that 
point, and techni^-al education as 
F\ discipline becomes fuzzy and 
unable to communicate its goals 
and objectives to labor, to govern- 
ments, to the publics, or to it- 
self, I suggest that technical ed- 
ucation is suffering from an iden- 
tity crisis . 

If yt.w don't know who you 
are, you have no way to deter- « 
Ynine where you are going. 

On the positive side , I found 
little indication of v/hat is called 
''B,A. fever'' or "academic culti- 
vation" , The pressures to escal- 
ate technical education programs 
into baccalaureate programs are 
still around us. But I believe 
those pressures are not substant- 
ially increasing at this time. 
There is no doubt that their contin- 
ued existence is due, at least in 
part, to the same problem Trri 
referring to; the lack of a clear 
definition for technical education. 

In our efforts to identify 
cause and effect as we explore the 
health of technical education, let 
me caution you not to lose sight 
of some external activities with 
the potential for substantial out- ^ 
comes on program development. 
I refer to what is lumped together 
as a "consumer-protection" move- 
ment » I serve as a consultant to 
the USOE Committee on Institution- 
al Eligibility and Accreditation* 
K^ake no mistake, there is a real 
examination taking place of both 
public and proprietary schools 
with regard to what students have 
the ri*ght to expec4; from institu- 
tions as "full disclo.sure of fact" 
and w^iat obligations those institu- 
tions have in making prospective 
students aware of circumstances 
prior to enrollment. Reliable 




data must be available regarding 
;ob opportunities, success of grad- 
uates, drop-out ratios , class sizes 
and facilities descriptions, and 
oiher"pertinent facts that affect 
the students' decisions to .enroll. 
""^Ve must provide them v.'ith the 
reasonable assurances that the 
' oals they seek are achievable. 
These increased .'esponsibili tii[>s 
for consumerism issues require 
additional clarity amongst the 
practitioners about the roles and 
goals of their respective disci- 
plines . \ 

As a final diagnostic evalua- 
tion, I believe the patient evid- 
ences absent-mindedness at times. 
The ERIC search to which I pre- 
viously referred, revealed a rich 
set of resources with which to 
solve our problems. But I find a 
disappointing level of awareness 
of those or application of them . In 
aimost^^very conference room, 
the -fftrBiences contained persons 
who had solutions to offer to some 
of the problems surfaced by the 
respective panels. Inside the 
collective heads of you people 
here, is data j^ank already con- 
taining enough information to 
greatly improve technical educa 
tion in the United States and to 
better serve the needs of the dis- 
advantaged, handicapped, and 
others who want to ^e trained as 
technicians.' These knowledge 
resources are not being fully 
utilised. We must make better 
use of what we already knoY.'\. We 
must stop being absent-minded 
and, as a result, wasting re- 
sources reinventing the wheel 
over and over again. 

Having made my diagnosis, 
let me try to prescribe some re- 
medies. 

I have already revealed my 
fir st priority . We need to. define 
technical education; to establish 
its knowledge base, its purposes, 
and its limitations. Such a defin^ 
ition should. recognize technical 
education as a part of vocational 
education, but with a body and 
kho'^Jvledge of its own » If we 
c^n't identify that body and know- 
leclge-, then holding future 
clinics on technical education 
would be futile. We 'can and 
should participate in the AVA 
* con\''entions and let it go at that. 

A prescription needs to es- 
tablish a mission and role for 
technical education. We need a 
national plan. One that Would not 



neglect the imperative of inter- 
facing or articulating technical 
education into the career educa- 
tion experiences in lov. er grades . 
The mission ard i-ole must include 
technical education offerings at 
the post secondary level that pro- 
p a r 6 D ■? r ? on s f o v w or V. 2.r. d ret 
simply provide vestibule training 
for baccalaureate programs. 

Our task needs to include 
reaching agreement on a defini- 
tion for "technological education" 
For my purposes, that implies 
dcgr co-lev el accomplishment . 
or hich-level skill preparation 
that will, by plan, be auetr.entec 
with ivrthor college or uni-.'cr- 
sity education 

My prescription includes in- 
struction to the patient re^ardins 
dosage. We need to ingest many 
of the pills already on the mar- 
ket. I'm speaking of the kinds 
of information in research and 
technical journals such as my 
ERIC search rev'ealed. For ex- 
ample, let me highlight just two 
bits of ERIC data. One study' 
examined upper-grade high 
school programs and reported 
that a chief concern 'among tech- 
nical educators teaching in the 
junior and senior year classes 
was ho^- to move from collective, 
or grou{3 instruction, to highly 
individualized instruction,- That 
v.-as a need perceived in second- 
ary schools. But also in the 
ERIC files is the study of a man 
named Sullivan that contains so:ne 
specific solutions to their pro- 
blems. The Sullivan study found 
that individualized instruction is 
cost effective when it was design- 
ed to clearly meet well defined, 
existing instructional heeds; it is 
cost effective when it specifies 
student performance requirements, 
and v/hen it is administered under 
a unified system with controlled 
quality. Individualized instruc- 
tion, Sullivan concluded, is cost 
effective when it is developed 
and produced by the teachers 
who are going to use it; 

I don't know with certainty, 
but since the entry delineating 
ntiied postdates«the entry advanc- 
ing a potential solution, I can 
assume that the group which dev- 
eloped the needs study never in- 
quired into what was already 
available. .We are not using what 
''we already know. And I submit 
that it will go a long way toward 
improving our collective abilities 
to deliver technical education -if- 
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we begin to look before we leap. 

Finally, my prescription ad- 
vises that you accept the fact that 
we have a system of delivering 
vocational education services in 
the United States that consists of 
a number of components. We do 
not have a single delivery system. 
For sc long as educators perpet- 
uate that myth and peer myopti- 
cally about their own baliwick 
looking for unilateral solutions to 
problems, conditions are unlikely 
to improve. Labor is in educa- 
tion, especially vocational educa- 
tion, through programs such as 
CET.-^ . Only 6% of funds spent 
under this Comprehensive Em- 
ployment and Training Act are go- 
ing into public -educational insti- 
tutions.. Private industry is in 
.education. Many in-house train- 
ing programs are in the field of 
technical education. Comimunity 
^-'"sources of many t>^es are em- 
ployed to provide educational 
opportunities and, in my judg- 
ment, many more will need'to-^e- 
come involved in the months a- 
head . The financial crunch now 
facing education no longer can 
permit wasteful or unnecessary 
duplication of facilities or pro- 
grams . 

Some of the programmatic 
areas in CETA are not really tech- 
nical education. That is, they 
are short-term, entry-level skill 
training programs. I call that 
craft or non-technical education. 
But that focuses again .on the need 
for careful definition. If you 
don't know who you are, or what 
you are, it's impossible to form 
constructive alliances with your 
private sector counterparts. 
Technical education and the voca- 
tional education components in 
the labor community must join 
together as a team. The tradi- 
tional rivalry is a luxury America 
can no longer afford. But to 
avoid being lost in such Alliances, 
clearly defined parameters for 
technical education must exist 
going in . 



they v.'ill not detract from the 
very real nature of the illness 
and the need to search for cures. 
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t's y^'Ur challenge for to- 



If all this leaves you feeling 
somewhat uncomfortable about 
the state of the art of technicai 
education, then this clinic has 
be^^n duccessful. Few real im- 
provements come about from per- 
sons being' Satisfied /with the 
status quo. You may not agree 
with my prescriptions, but I hope 
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